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ALSO... 


Earth cutoff under levee 


Pavements for jet planes 


. -» says General-Shea-Morrison Co. 


po 


TUNE IN. 


“Not only is it more economical to use a small number 
of lubricants,” says the contractor for Hungry Horse 
Dam, Montana, “but there is little chance of error in 
application ... a big factor in keeping our equipment 
on the job and our maintenance costs low.” 


PRODUCTS USED IN TEXACO SIMPLIFIED 
LUBRICATION PLAN 


1. ENGINE LUBRICATION: Use Texaco Ursa Oil X**, This 
fully detergent-dispersive oil keeps both heavy-duty 
gasoline and Diesel engines clean . . . keeps harmful 
deposits from forming . . . guards against wear, rust 
and bearing corrosion. Maintenance costs and fuel 
consumption are both lower. 

2. CHASSIS LUBRICATION: Use Texaco Marfak. It’s tough, 
longer lasting. Won't jar or squeeze out of bearings, 
protects against dirt, rust, wear. More than 400 mil- 
lion pounds of Texaco Marfak have been sold. 


3. WHEEL BEARING LUBRICATION: Use Texaco Marfak Heavy 
Duty, It seals out dirt and moisture, seals itself in — 


. . TEXACO STAR THEATER starring MILTON BERLE on television every Tuesday night. See newspaper for time 


Only 6 Texaco Products 


needed to handle 
all major lubrication 


assuring longer bearing life, safer braking. No 
seasonal change required. 


4. CRAWLER TRACK LUBRICATION: Use Texaco Track Roll Lu- 
bricant. It gives long-lasting protection against dirt, 
water and wear. Reduces maintenance costs. 


5. AIR COMPRESSOR LUBRICATION: Use recommended Texaco 
air compressor oils. There is one exactly suited to 
your particular operating conditions. 


6. ROCK DRILL LUBRICATION: Use Texaco Rock Drill Lubri- 
cant EP. It has “extreme pressure” properties that 
give superior protection against wear. It guards 
against rust whether drills are running or idle. 

Follow the Texaco Simplified Lubrication Plan 
for greater savings and convenience on every job. 
A Texaco Lubrication Engineer will gladly help you 
set it up to meet your particular conditions. Just call 
the nearest of the more than 2,000 Texaco Distribut- 
ing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New 
York 17, N. Y. 


bo FG Gore 


and station. 


SUCCESSFUL CONTRACTOR 


STAY SUCCESSFUL WITH 
PROVED EQUIPMENT! 


There is no contractor in the country 
that has had any greater variety of excavating problems 
y to solve than the Macco Construction Co. of San Francisco. 
They have had their Northwests in rock work that would take 
its place amongst the best shovel busting jobs that any outfit ever 
faced and conversely they have found that a rea] Rock Shovel means 
greater output in the easy digging. 


Macco Construction Co., over the years, has purchased 24 Northwests and 
they have used them from California to British Columbia. 


Northwest brings you the Northwest Dual Independent Crowd that utilizes force 
most other independent crowd shovels waste, a range of Boom Hoist equipment 
to meet any condition, Uniform Pressure Swing Clutches, the Cushion Clutch, ease 
of operation without the complications and adjustments of special equipment, 
and a host of other advantages. These are just a few of the reasons why 
| Macco Construction Co. and many others, buy Northwests again and again. 


4 Now is the time to find out about Northwest. Ask questions and talk to 
@ one of our Sales Agents. 


X NORTHWEST ENGINEERING COMPANY 
an 135 South LaSalle Street, Chicago 3, Illinois 


\ CCO CONSTRUCTION CO. 


San Francisco, Calif. 


buy their TWENTY- FOURTH 
NORTHWEST 


NORTHWEST SALES OFFICES: 
LOS ANGELES, CALIF. 

BUTTE, MONT., Hall-Perry Machinery Co. MEDFORD, ORE., Cal-Ore Machinery Co., Inc., 3707 Santa Fe Ave. 

SIDNEY, MONT., Northland Machinery Co. PORTLAND, ORE., Balzer Machinery Co. SAN FRANCISCO, CALIF. 


RENO, NEVADA, Si C0., | DENVER, COLO. Constructors Equipment C 255 Tenth Street 
Vad hoctshor wails a VER, COLO., Constructors Equipment Co. = sre WacuiNGTON 


CHEYENNE, WYO., Wilson Equip. & Supply Co. SALT LAKE CITY, UTAH, Arnold Machinery Co. 1234 Sixth Ave., South 
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Jet aircraft vs. airfield pavements 


Problems which have developed since jet aircraft began 
, | to use airfield runways received a thorough discussion at 
wid @ FEcent conference at Port Hueneme sponsored by the 
‘sé’ Navy. Never before has the subject received such complete 
.) @issection from authorities in all branches of airport 


changed was extensive although the experts made no 
‘) attempt to arrive at definite conclusions. 

Development of larger aircraft has always added to the 
problem of designing for heavier loads, but it was not 
until the introduction of the jet engine that engineers 
were confronted with problems that could not be solved 
by adding strength to the runway. Suddenly, the new set 
of problems introduced factors of heat and blast on the 

~ | surfaces of runways and other paved areas. 

The jet problem is peculiarly Western, since it has its 
ut principal aspect in connection with asphaltic pavement, 

and most of the military airfields of the West are of the 

flexible design, based on the economy of first cost. This 
__| type of pavement was described as presenting a problem 
'. |whenever jet planes remain stationary with engines run- 
ning. After a very few minutes the exhaust from the tail- 
pipe tends to soften the bitumen and then the force of 
al) the blast begins to blow out pieces of aggregate from the 
heated area. Angle of the blast and time are controlling 
factors. While planes are in motion during take-off the 
| speed eliminates jet problems. Thus, damage is concen- 

trated on three relatively small areas used for (1) warm-up, 

(2) final run-up prior to take-off and (3) maintenance 

areas where engines are tested or checked. Under present 
jet operations portland cement concrete pavement is not 
affected by this action of heat or blast, with the exception 
of the expansion joint filler which softens and tends to 
blow out onto the surface. Fuel spillage, with its softening 
action on asphalt, was considered not so much a technical 
problem as one of better “housekeeping” in the Air Force. 

All of these problems, reported on another page of this 

‘issue, were discussed by engineers from the services, tech- 
nical laboratories and industry. 

A possible solution for the immediate problem would 
vibe to pave those areas where jets are tested, run up or 
* maintained, with rigid type pavement, together with pos- 
a Sibly the first short section of the runway. Otherwise, 
o! present design could continue. This change would still 
, | involve the problem of softened expansion joints, but 

new materials were announced which would be less vul- 
| nerable. With this modification in airfield design the prob- 

« | lems discussed would be on the way to a solution. 3 
7 fi 
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Full reservoirs are hypnotizing 


Unless water-supply history fails to repeat itself, the 
present precipitation record in the West will cause a 
marked relaxation in the urge for conservation. There is 
nothing like full reservoirs to obscure public memory on 
short water years. A succession of sub-normal water sea- 
sons which put restrictions on hydro-electric power, irriga- 
tion supplies and even domestic use will be forgotten with © 
one year of normal run-off. Until the climate-cycle prog- 
nosticators improve the accuracy of their predictions, the 
usual engineering factor of safety should be maintained. 

The West exists on an economy based on water supply. 
Population growth, and all its accelerating demands for 
commercial and industrial water, is adding yearly to the 
need for dependable supplies. All diversion and aqueduct 
schemes, even those considered as really visionary, should 
remain under active study. The run-off of our rivers in 
1952 should not provide a murmur which will lull the West 
into complacency over the mounting need for water. 


Breadth in highway careers 


Specialization has developed within the widening frame- 
work of highway engineering, just as the same evolution 
has been taking place for a generation in the larger field of 
civil engineering. Today, highway engineers are beginning 
to make careers of such narrow fields as planning, or con- 
struction, or maintenance, or traffic. As highway work ex- 
pands throughout the West in future years there will be 
a greater tendency to specialize. Young engineers get the 
impression that to be recognized as an expert in a narrow 
branch of highway work is to be assured of most rapid 
promotion. Again, the parallel in the parent civil engi- 
neering field should prove a reliable guide;—advance to 
positions of responsibility are generally based on develop- 
ing a breadth of knowledge covering the entire scope of 
the science. 

From such a broad-gauge approach this Annual High- 
way Issue has been designed to provide a group of articles 
covering the range of present highway engineering, from 
matters of finance to maintenance. This type of round-up 
embracing many phases of the subject will enable engi- 
neers of the West —espe- 
cially the younger engi- 
neers—to be able to keep 
in touch with the broader 
aspects of the field while 
continuing to develop 
their specialty. Breadth 
of knowledge provides 
the broad foundation for 
fullest growth in tech- 
nical careers. 


MAINTENANCE 


MUNICIPAL 


BRIDGE 


Like Mules and Canyon Trai 


hey Go Together 


ALL-WHEEL 
DRIVE 


Power in the front drivers makes it safe 
to bulldoze headfirst down a steep slope : 


.-. easy to back-up for another load. Yes, All-Wheel Drive and All- 


Wheel Steer go together... work 


together...on every job. Take the 
matchless traction and power- 
at-the-bladeof All- Wheel Drive; 


add the superb maneuverability 


-and 


ALL-WHEEL 
STEER 


of All-Wheel Steer and you get 
Controlled Traction, which 
moves more material ... of any 


kind... farther and faster. 


Why be satisfied with less in 


Starting to straighten out after making a motor grader? a 

the turn... rear steer keeps its end of 

the Grader out of danger. 
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‘A. COMMODITY PRICE INDEX or 
~ A cost index, as it is usually termed 
‘in connection with construction activity, 
$ merely a convenient method of deter- 
nining the annual fluctuation in costs 
ir prices by relating them to a common 
vase. Such comparisons are highly valu- 
-ble in all Jines of economic endeavor as 
hey provide a factual means of study- 
ng, by means of “back sights,” the effect 
£ known influencing factors on the 
‘osts of commodities. This in turn pro- 
rides the means for interpretation of 
vossible effects of current factors. 


Need for an index 


During the first three years after 
Norld War II the nation began to 
ealize that instead of the economic 
dump which had been anticipated, the 
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ANNUAL 
HIGHWAY 


‘Zalifornia’s Index indicates the trend of — 


IGHWAY CONSTRUCTION COSTS 


Need for basic information on the rise in costs 

during postwar inflation resulted in a study of 

contractors’ bid figures and the establishment 
of an Index based on these actual prices 


By 


RICHARD H. 
WILSON 


Assistant 
State Highway 
Engineer 
Division of Highways 
State of California 


country was aboard an inflationary spi- 
ral with prices on a continuing rise in 
all phases of the economy. During these 
first three postwar years the Division of 
Highways had been busy advancing its 


postwar highway construction program 
and, after the passage of the Collier- 
Burns Highway Act (1947) which mate- 
rially increased revenues, with placing 
under contract the expanded construc- 
tion program made possible by that Act. 
It became apparent, however, that cor- 
rection of deficiencies on the state high- 
way system was not progressing at the 
rate anticipated under the increased 
revenue. This was the result of the con- 
tinuing up-trend in prices, but the De- 
partment wanted to know just what 
effect inflation was having upon high- 
Way construction costs in California. 
Engineers were set at work on the 
problem and they proceeded with a com- 
prehensive and exhaustive study of state 
highway construction costs, and de- 
veloped the California Highway Con- 
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struction Cost Index, which is now 
brought up to date each quarter. 

At the beginning of the study in the 
latter part of 1948 the premise was made 
that the basic elements of highway con- 
struction costs to a contractor are: (1) 
materials, (2) wages and (3) equipment 
—rental or ownership. Other factors 
such as overhead, supervision, taxes, in- 
surance and profit were considered as 
proportional to these three basic ele- 
ments. 

Data were developed for the years 1940 
to 1948 to determine increases in costs 
to the contractor for the principal items 
going into highway construction. Labor 
costs on construction were likewise in- 
vestigated for the same period, taking 
into consideration overtime and labor 
efficiency or productivity. The studies 
also included investigation of increases 
in equipment rental or ownership costs. 

In the analysis of construction costs 
the intangible item of materials avail- 
ability was not taken into consideration. 
Although the term “intangible” is ap- 
plied to this item it is known to bea real 
factor in affecting contractors’ costs. 
Any delays to the contractor in delivery 
of materials to an orderly schedule in- 


creases his cost and must be given con- 
sideration in the preparation of his bids. 
Nevertheless, because of the impossi- 
bility of determining this factor it was 
not considered in the analysis. 


Contractors’ actual costs 


Contracting is a highly competitive 
business and, quite understandably, con- 
tractors are reticent in revealing details 
of their cost accounting. Under these 
conditions the state was in no position to 
determine with any great degree of accu- 
racy just what materials and equipment 
cost a contractor and what allowances 
were made for the intangible factors. 
Data on labor costs, however, were de- 
termined quite accurately from certified 
pay rolls on a reasonably large number 
of Federal Aid highway projects. 

However, it was decided that there 
were too many assumptions and too 
many omissions of pertinent factors in 
the data used in compiling an index by 
this method and as the Division of High- 
ways was primarily interested in the 
fluctuations of the cost to the state for 
highway construction the investigators 
developed the California Highway Con- 
struction Cost Index based entirely upon 


FLUCTUATION IN HIGHWAY COSTS, 1940-1952 


Annual construction costs in California, 1940 = 100, 
with other indices adjusted for comparison 
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actual contract prices for such construc. 
tion. Under this factual method of ap. 
proach it may not be possible to put ; 
finger on the more obscure factors suct 
as equipment costs, allowances for de. 
lays in delivery of materials or labo: 
productivity, but these items are in thé 
bid price and accounted for in the index 
Following the methods employed by 
the Bureau of Labor Statistics of the 
United States Department of Labor 
which is probably the best authority or 
developing price indexes, the Californiz 
Index was calculated fundamentalh 
from an adaptation of the Laspeyre: 
formula, which is expressed as: 


=P Qo 


j SS Sa 
2 Po. Qo 
P; is the cost in the current period 
P, is the cost in the base period and 
Q. is the quantity weight in the base period 


Other authorities agree that this is th 
most practical formula for determinins 
satisfactory indexes of comparative pric 
levels, provided the time between th 
current period and the base is not toc 
great. The Bureau of Labor Statistic 
considers about twenty years to be th 
maximum. 


X 100 


Base year and quantities 


The year 1940 was selected as the bas 
year (index number of 100) on the as 
sumption that 1940 represented condi 
tions before the beginning of the na 
tional defense program which starte 
the rise in construction costs. 

Eight major contract items were se 
lected as representative of the majorit 
of work on state highway contracts. T: 
give proper weight to each item the tote 
quantity of each for the fiscal year fro1 
July 1, 1947 to June 30, 1948 was con 
piled. The following is a list of the eigt 
items and the total quantity of each fc 
that year. 


No. Item Quantity 


1. Roadway excavation.... 15,697,410 cu. yd. 
2. Crusher run base.......... 681,611 tons 
3. Plant-mixed surfacing 1,501,178 tons 
4. Asphalt concrete .......... 34,060 tons 
5. Portland cement con- 

crete pavement............ 209,157 cu. yd. 
6. Class “A” portland 

cement concrete 

(structures) 163,760 cu. yd. 
7. Bar reinforcing steel.... 27,305,435 Ib. 
8. Structural steel ............ 36,413,500 Ib. 


The average bid prices for these item 
were weighted by determining the tota 
quantity and total cost of each item i 
each year from 1940 to 1948 and the aver 
age weighted bid price determined. 

The weighted average bid price fo 
each of the eight items was then multi 
plied by the total quantity of that ‘iter 
for each full year from 1940 to 1945 an 
for each half year to June 30, 1948. I: 
later computations of the index thes 
have been adjusted to full years throug! 
1949 and for each quarter for 1950, 195 
and 1952. These compilations give | 
comparative cost to the state of doin; 
the same work in each period since 194( 

With 1940 taken as the base year, witl 
an index number of 100, comparativ 
costs, brought forward to the first quar 
ter of 1952 are shown in the followin: 
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\ abulation with percentage changes indi- 
ated for different periods. 


} Change from Change 
ite Index previous from 
~ Period 1940=100 period 1948 
40 100 — — 
O41 125.0 +25.0% — 
942 157.5 +26.0% a 
943 156.4 — 0.7% — 
944 177.8 +13.7% = 
945 179.5 + 10% — 
946 179.7 + 0.1% — 
(047 203.3 +13.1% — 
948 216.6 + 6.5% = 
| p49 190.7 —12.0% ~- 
950 (1st qtr.).... 160.0 —10.5% —26.1% 
j 950 (2nd qtr.).... 180.0 +125% —16.9% 
| 950 (3rd gtr.).... 189.2 + 51% —12.7% 
950 (4th qtr.).... 1948 + 3.0% —10.1% 
951 (1st qtr.).... 2154 +106% — 0.6% 
951 (2nd qtr.).... 238.3 +106% +10.0% 
' 951 (3rd qtr.).... 2219 — 69% + 24% 
951 (4th qtr.).... 245.4 +10.6% +13.3% 
952 (1st qtr.).... 2248 — 84% + 3.7% 


My Transformed into a simple statement 

‘| he Index indicates that work which cost 

(100 in 1940 cost $216.60 in 1948, $245.40 

‘| a the fourth quarter of 1951 or $224.80 

‘mn the first quarter of 1952, increases 

yver 1940 costs of 116.6%, 145.4% and 
(24.8% respectively. 


omparison with other indexes 


| | For comparative purposes the United 
states Bureau of Public Roads Com- 
ryosite Mile Index and the Engineering 
Vews-Record U. S. Construction Cost 
index, adjusted to the 1940 = 100 base, 
-iave been plotted upon the same chart. 
. The Bureau of Public Roads Index is 
‘ yased upon actual contract prices paid 
nthe United States as a whole for con- 
s ytruction of a mile of composite high- 
‘vay. Having a factual foundation it 
_ollows the California Index within rela- 
lwely close limits, the differences being 
counted for by differences between 
6cal costs in California and the average 
f costs over the entire nation. 
, As the Engineering News-Record In- 
“lex is based upon a fixed amount of ma- 
rials and hours of labor and, accord- 
ng to the editors of the magazine is not 
‘idjusted for labor productivity, mate- 
' ‘tals availability or other intangibles, it 
«yj ends to be lower than the California 
‘ind Bureau of Public Road indexes 
_which are based on actual over-all costs. 


‘What the Index shows 


of 100, 
sit and the postwar period to a peak of 216.6 
. »n 1948. After 1948 there was a decline to 
«(160.0 by the first quarter of 1950. From 
i’ this point on, there was a very rapid rise 
\ through the second quarter of 1951. The 
‘second quarter of 1950 was 12.5% above 
(' che first quarter of 1950; the third 
ii@ quarter was 5.1% above the second 
‘quarter; the fourth quarter was 3.0% 
| above the third quarter; the first quarter 
ye 0£ 1951 was 10.6% above the fourth 


238.3 in the second quarter of 1951 which 
diwas 10.6% above the first quarter. The 
vi tndex for the third quarter of 1951 de- 
jue creased 6.9% from the second quarter of 
1951 to 221.9, the first drop since the first 
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AVERAGE CONTRACT PRICES SINCE 1940 


Unit prices for eight highway construction items that 
provide basic information for the California Index 


Roadway Crusher Plant Mix 
Excava- Run Surfac- 
Base ing 
Per Per 
on Ton 


$1.54 $2.19 
2.31 2.84 
2.81 4.02 
2.26 3.71 
2.45 4.10 
2.42 4.20 


2.31 4.00 
2.27 4.12 


2.62 4.52 
2.39 4.02 
2.45 4.42 
2.64 4.80 
2.48 4.54 
2.91 4.63 
2.40 5.05 
2.55 3.78 
2.22 3.65 
2.13 4.48 
2.32 4.25 
2.81 4.64 
3.07 4.06 
3.88 4.56 
2.88 4.59 
2.91 5.66 


3225 4.88 


Half 1946 
Half 1946....... 
Half 1947........ 
Half 1947 


Half 1948 
Half 1948 


Ist Quarter 1949... 
2nd Quarter 1949__. 


3rd Quarter 1949__. 
4th Quarter 1949... 
Ist Quarter 1950... 
2nd Quarter 1950... 
3rd Quarter 1950... 
4th Quarter 1950... 
Ist Quarter 1951_.. 
2nd Quarter 1951... 
3rd Quarter 1951... 
4th Quarter 1951__. 
Ist Quarter 1952... 


NOTE: All projects in California are included 
include Federal Aid Projects only. 


quarter of 1950, which appeared to be 
merely a temporary leveling-off of a 
false peak to the general line of the con- 
tinued rise as the fourth quarter of 1951 
was up again to 245.4, a rise of 10.6%. 

These fluctuations are now chiefly of 
historical interest. Through them the 
analyst may trace the effect of national 
and international factors on the general 
economy. The steady rise from 1940 to 
1945 marked the period of war-time 
activity with its accompanying indus- 
trial boom which was carried over 
through 1948 in the “catching up” period. 

Then came the rapid decline of the 
Index through the first quarter of 1950 
as the international outlook appeared to 
calm a little. There was more competi- 
tion for jobs, labor productivity in- 
creased and material prices were de- 
creasing for the first time since 1940. Ma- 
terials became definitely available at 
guaranteed prices. 

Then came the Korean situation and 
the nation was in the throes of a national 
defense program with federal control of 
critical materials and the old uncertain- 
ties again prevailed. Scarcity of mate- 
rials, whether real or synthetic, started 
prices rising as the Air Force, the Army 
and Navy launched gigantic programs of 
preparation and expansion. Costs soared, 
the California Construction Cost Index 
reaching 238.3 in the second quarter of 
1951 and 245.4 in the fourth quarter, a 
rise of 53.4% in 21 months. 

These ups, downs and ups, however 
difficult they have made the going in 
recent months, are nevertheless water 


Struc- 
tural 
Steel 

Per 
Lb. 


$0.083 
0.107 
0.103 
0.080 
0.132 
0.102 


0.099 
0.142 


0.133 
0.123 


0.145 
0.131 


0.113 
0.110 


0.093 
0.092 


0.081 
0.105 
0.131 
0.120 
0.206 
0.166 
0.165 
0.169 


0.152 


Bar 
Reinforc- 
ing Steel 


PCC 
Pave- 
ment 

Per 
Cu. Yd. 


$ 7.68 
7.54 
9.62 
11.48 
10.46 
10.90 

9.85 
12.39 
12.41 
11.58 
13.37 
14.01 
11.84 
11.74 
11.53 
12.66 


PCC 
Struc- 
tures 

Per 
Cu. Yd. 


$18.33 
23.31 
29.48 
31.76 
31.99 
37.20 


37.38 
49.84 


47.03 
50.15 


49.51 
49.08 
48.11 
48.63 


45.35 
44.54 


40.15 
43.03 
44.34 
43.18 
46.38 
51.50 
46.14 
49.38 


47.46 


Asphalt 

Concrete 

Pavement 
Per 
Ton 

$2.97 

3.18 
4.16 
4.76 
4.50 
4.88 
4.54 
5.04 
6.46 
6.48 
4.91 
7.00 
5.70 
4.06 
4.60 
3.50 
3.74 
3.74 
5.50 
4.61 
5.22 
4.63 
3.90 
4.89 
4.77 


10.86 
10.91 
12.55 
11.71 
12.93 
12.41 
12.71 


14.25 
except in 1946 and the first half of 1947 which 


over the dam and currently costs are down 
8.4% with the Index at 224.8. 


A word about the future 


However, it is not thought that this 
drop is a firm indication of a continued 
downward trend. The current steel situ- 
ation does not portend any drop in 
prices. Announcement by the Wage Sta- 
bilization Board on March 13 of its ap- 
proval of the Construction Industry 
Stabilization Commission’s policy for 
1952 of a 15-cent-an-hour increase over 
the 10% formula adopted last August 
can mean nothing but further increases. 

Contemplated expansion of health and 
welfare benefits in the construction in- 
dustry with employer contributions of 
7% cents per hour indicate still addi- 
tional increases in costs. The large vol- 
ume of construction projects pro- 
grammed by federal, state and local gov- 
ernment coupled with planned expan- 
sion in private industry seems likely to 
prevent noticeable reduction in costs 
from acute competition. 

Even though the California Construc- 
tion Cost Index dropped 8.4% during the 
first quarter of 1952 this may stem en- 
tirely from local reactions and competi- 
tion to get jobs early in the construction 
year. The Engineering News-Record Con- 
struction Cost Index, now at 227.0 con- 
tinues a steady upward trend on the na- 
tional scale, as does the Bureau of Public 
Roads Composite Mile Index which was 
up to 232.8 for the fourth quarter of 
1951. It is our belief that the upward 
trend will continue for some time. 
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The evolution of bituminous 


BEGINNING OF AN ERA —— 


In 1929 this type of road-mix highway surfacing was the first improvement over gravel roads in the Mountain States. 


N THE EARLY ’20s the highway de- 

partments in the states of Colorado, 
New Mexico, Utah and Wyoming were 
attempting to get their roads “out of the 
mud” by adding gravel or crushed rock 
material. By the end of that decade the 
inadequacy of this treatment, as cars 
began to travel faster and kick up dust, 
started the era of road-mix surfacing. 
This light type of surfacing in those 
states which constitute Division 9 of the 
Bureau of Public Roads has served a 
useful life far exceeding original expec- 
tations. However, in turn, road-mix sur- 
facing has been proving inadequate for 
modern traffic volume and loads, which 
has led to the highway departments in 
these states reconstructing extensive 
mileage on those main routes with plant- 
mix bituminous pavement. As one era 
concludes and at the beginning of what 
may be considered a second stage of 
highway pavement in the Mountain 
States, it seems appropriate to review 
the history of this evolution and to 
record the highway development of the 
past 20 years. 


AA 


paving in the Mountain States 


Two decades ago road-mix surfacing was being laid 


to give these areas of long distances and scant popu- 


lation their first all-weather roads — Today these routes 


are being rebuilt with plant-mix paving, with modern 


engineering principles applied from base course to top 


By 


A. R. 
ABELARD 


Programming and 
Planning Engineer 


and 


Wi: 
EAGER 


Materials Engineer 


Bureau of Public 
Roads, Division 9 


Denver, Colorado 


The bulk of the highway work abo 
1920-25 consisted of placing gravel 
rock on the road surface, although sot 
important sections of highway in the 
states were constructed of portland ¢ 
ment concrete pavement and a few mil 
of bituminous surfaces, largely of e 
perimental types. January 1926, the tot 
miles of surfaced roads on the rural ma 
highways in these four states were: 


Surface type Mi 
Portland cement concrete......2..-2..-:-:---csn0 4 
High type bituminous 

(bituminous conc., etc.) 2s % 


Low type bituminous 
(penetrations and mixes) .................... 
Gravel, crushed rock or soil surfaced... 3,7 


The number of miles considered to 
main highways at that time total 
about 11,000 with less than half of the 
surfaced. 

The tremendous advance in road co 
struction which has been accomplish 
since that time is well illustrated by t 
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1 Mittowine tabulation showing the status 

lof the rural Federal-aid primary system 

_ January 1, 1951 in the same four 
states: 

Surface type 

Ween cement. Concrete... 591 

| High type bituminous 


} (bituminous conc., rock asphalt, etc.) 675 

>? Low type SAuininous (penetrations, 
“mixes and surf. treatments ) e356 
iGavel or crushed rock..2 317 
mimproved or graded and drained...... 126 
Sibotal a2l5. 1s eeeeeiee ee tye ke 13,445 


Gravel surface the final answer? 


For other than the most heavily trav- 
eled roads, gravel or crushed rock sur- 
| facing was considered in the early 1920's 
/to be the final and ever lasting surface 
type although it was recognized that 
constant replacement of the surface 
| course would be required. The most 
-common vehicle of the day (the Model 
“T” Ford) seldom attained a speed of 
‘| over 45 mph., and gravel surfaced roads 
| were a wonderful improvement over the 
rutted earth surfaces then so common 
| on the main highways. 
| The complacent satisfaction with the 
| gravel surfaced road did not last long, 
however. There was a phenomenal in- 
} crease in the number of motor vehicles 
in use. For the four states, from 1920 to 
1927 the increase was from 213,117 to 
| 473,712—about 120%. Also, the Model 
| “T” was replaced with vehicles capable 
| of speeds in excess of 60 mph., and the 
‘increased traffic with increased speed 
compounded the dust nuisance. The 
| | gravel surfaced roads in the dry climate 
— + of the West became corrugated and ex- 
ceptionally rough. The rapid deteriora- 
tion of these surfaces due to the high 
annual losses of the gravel or rock re- 
sulted in increasingly greater mainte- 
nance costs. There was an ever-growing 
public demand for better types of travel- 
ing surfaces which would eliminate the 

| dust and flying-rock nuisance and haz- 

ard; which would provide a better riding 
surface; and, which would also reduce 
vehicle operating costs. 
a! ‘Because of the large mileage of high- 
dil ways involved and the limited funds 
vt! available, it became apparent the prob- 
‘he lem could not be solved by construction 


AT THE HEIGHT of the road-mix era, 
this type of travel plant was used in 1938. 
It was able to increase the output possible 
by blading, aided in handling traffic, and 
improved the control of mixing operation. 
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of standard high-type pavement. The 
total funds available for construction in 
1927 amounted only to about $10,000,000 
for the four states. Even with the low 
construction costs existing at that time, 
this revenue would have built only some 
300 to 400 miles of portland cement con- 
crete pavement per year. 


Funds dictate cheap treatment 


Out of the earlier experimental history 
with fuel oil dust palliative treatments, 
there developed the surface treatment 
method and the surface mixing method. 
These methods were applied to existing, 
or new, gravel or crushed rock surfaced 
highways in place of the earlier treat- 
ment of natural soils with fuel oil by the 
penetration process. Using these meth- 
ods the Western States were able to 
produce thousands of miles of paved 
surfaces within the limits of available 
funds. 

Admittedly the pavements have not 
always been all that could be desired, yet 
they have filled that vital gap between a 
gravel surface and a higher type of pave- 
ment. The light mixed-in-place bitu- 
minous surfaces permitted the treat- 
ment of materials already in place and 
also took advantage of the drying and 
heating furnished by the sun, wind and 
warm air. The use of readily available, 
low cost, high production equipment, 
such as blade graders, disc and spring- 
toothed harrows, was an important fac- 
tor in this method of construction. 

It was found through experience that 
a dense grading was necessary for ade- 
quate stability since the oil itself added 
little to the stability of the aggregate. 
The fines had to be an inert mineral since 
clay soon caused disintegration of the 
bituminous surface. 


“Surface mixing” popular 


While much of the early construction 
in some of the Western States was by the 
“surface treatment” or “inverted pene- 
tration” methods, practically all of the 
early construction in Colorado, New 
Mexico, Utah and Wyoming was by 
the “surface mixing” method. By this 
method, enough of the existing or newly 
applied base course material was scari- 
fied to provide 2 to 3 in. of bituminous 
mat. 


Oil (60-70 or 70-80% asphalt residue) 
was applied to the scarified material in 
three applications at about 0.5 gal. per 
sq. yd. each. After each application, the 
oil and gravel were partially mixed with 
disc or spring-toothed harrows. After all 
the required oil was applied, the treated 
material was windrowed and mixing 
completed with blade graders, usually of 
the “pull” type using light crawler trac- 
tors for power. The windrow was 
worked back and forth across the road 
as many times as necessary for mixing, 
then spread to required section by a 
blade grader. Compaction was ordinarily 
obtained by traffic supplemented by blad- 
ing for three to ten days. 


Development of materials 


Prior to 1932, the liquid asphaltic ma- 
terials used in mixed-in-place construc- 
tion were usually asphaltic residuum 
fuel oil or road oil similar to the present. 
“slow-curing” (SC) types. In 1932 a new 
system of classification was established 
with the three main types of liquid as- 
phaltic materials designated as SC, MC, 
and RC. There were also several grades 
within each type. These specifications 
were revised in 1939 and have now been 
adopted by the American Association of 
State Highway Officials. 


Technical considerations of road-mix 


Use of light asphaltic fuel or road oils 
reduced the amount of artificial heating 
required, and permitted easier mixing 
with the equipment available. The pro- 
portion of asphalt was generally con- 
trolled by a formula dependent upon the 
grading of the aggregate or by the “stain 
test.” Most formulas were of the type 
similar to that developed by McKesson 
and Frickstad in 1927 as follows: 


McKesson & Frickstad Formula 


P= 015a + .03b + 0.17c 
where P = percentage asphaltic oil required 
a = percentage 1”-#10 size aggregate 
b = percentage #10-#200 size aggre- 
gate 
c = percentage passing #200 sieve 


The “stain test” permitted a direct 
visual measure of the relative richness 
of the asphaltic oil coating on the aggre- 
gate particles. Good construction men 
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soon learned to tell by appearance and 
action of the mix when it contained 
about the right percentage of oil. Seal 
coats were commonly found necessary 
on the mixed-in-place types using the 
lighter oils, since these oils lacked the 
resistance to the effects of moisture of 
heavier asphalts and since such mixtures 
were necessarily kept quite lean to avoid 
lubrication of the aggregate particles 
with consequent loss of stability. 

As to historic mile-posts, Wyoming 
constructed two projects using the 
mixed-in-place method with a light oil 
in 1925. Utah started construction of this 
type in 1927. New Mexico and Colorado 
constructed their first road-mixed bitu- 
minous projects in 1928. 

The majority of the mixed-in-place 
light bituminous construction in the first 
few years utilized the existing gravel or 
stone surfaces so naturally the construc- 
tion was on roads with alignment and 
sight distance designed for the Model 
“T.” Practically the only roads con- 
structed to more modern geometric de- 
sign standards were sections where the 
old road had not been constructed to 
line and grade. 


Problems developed early 


Many troubles developed with these 
light bituminous road-mixed projects. 
Base failures were common, partly be- 
cause they had often been laid on the old 
existing road which had little base re- 
maining. Since the existing material to 
be used as a base course was originally 
built to serve as a wearing course, it 
probably contained a higher percentage 
of plastic fines than desirable in a base 
course. In addition, over a period of time 
it became contaminated by intrusion of 
the underlying subgrade soil and by soil 
fines washed in from cut slopes or car- 
ried in by maintenance operations. Poor 
subgrade drainage often complicated the 
problems. As a result, tearing up, remix- 
ing and relaying became a recurring 
maintenance job. 

In an attempt to build higher type 
bituminous surfaces the states experi- 
mented with other types of construction. 
Plant-mix projects became common in 
the early 1930’s. Some states constructed 
extensive mileage of bituminous pene- 
tration surfaces; the work of R. H. Bal- 
dock, now State Highway Engineer in 
Oregon, and the late Dr. L. I. Hewes, 
Chief of the Western Headquarters of 
Bureau of Public Roads, was outstand- 
ing in the development of this latter type. 


Soil research accelerated 


The extensive failures of subgrades 
accelerated research in soils, culminat- 
ing in standardization of soil types in the 
late 1930’s. Many formulas were de- 
veloped for determination of the base 
thickness required to provide structural 
adequacy. Use of designs based on ade- 
quate data on soils became prevalent in 
these four states in 1937 and 1938. The 
newer type projects commonly included 
a selected material subbase as well as a 
standard base course under the bitu- 
minous surface. These years marked the 
start of a new era in road construction 
for another reason too—the new bitu- 
minous surfaces were being constructed 
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immediately after the completion of 
grading and draining projects. By then, 
the old gravel roads worthy of continued 
use had largely been covered with dust- 
less surfaces. 

During the years of 1926 to 1937 in- 
clusive, these four states constructed 
9,004 mi. of low type bituminous sur- 
faced roads on their main highway sys- 
tem. Some of these were reconstructed 
during the period so that there were 
actually only 8,416 mi. of that construc- 
tion in use on January 1, 1938. While 
there were still many miles of gravel or 
unsurfaced roads in use in 1938 they 
were usually on the lighter traveled 
roads, and further improvement was not 
as urgent as it had been on the gravel 
surfaced main highways in the early ’30s. 


Heavy traffic increased demands 


The heavy traffic load was making 
obsolete many miles of the existing light 
bituminous surfaces. This was particu- 
larly noticeable on those surfaces placed 
on alignment and sight distances de- 
signed for the Model “T.” Asa result, an 
increasing percentage of the construc- 
tion work since that time has had to 
consist of reconstruction of these old 
bituminous surfaces. This is illustrated 


by the fact that while construction activ-- 


ity in the twelve years of 1926 to 1937 
inclusive accomplished 8,416 net miles 
of light bituminous surfaced roads, the 
construction activity in the thirteen 
years of 1938 to 1950 inclusive added 
only 3,320 mi. to the total of that type 
in existence—largely because it was also 
necessary to reconstruct 1,937 mi. of the 
8,416 in use on Jan. 1, 1938. 


Complacency developed 


In the era ending about 1938 there was 
a general public opinion that when the 
road system was completed to a dustless 
surface, little further road construction 
would be required. There was a satisfied 
attitude in the Rocky Mountain area 
toward the light bituminous surfaces. A 
national trend developed toward divert- 
ing revenues derived from road users to 
purposes other than road construction 


and maintenance. 


This complacent attitude began to 
falter in the late 1930’s as accident rates 
soared to all-time highs, particularly on 
the old obsolete alignments. About the 
same time the adverse effect of the rap- 
idly increasing weights of trucks on the 
light bituminous surfaces became clearly 
evident. It was an era of reappraisal of 
highway needs and policies. 

In the prewar years of 1938 to 1941 
unit construction costs were compar- 
atively low, largely because of improve- 
ments in construction equipment. As a 
result, a comparatively large mileage of 
construction was completed during this 
period. This included 874 mi. of recon- 
struction of the 1926-37 light bituminous 
surfaced roads—almost 10% of the mile- 
age that has been built. 


Slow-down in wartime 


‘Then came World War II. Excepting 
for road improvement work directly es- 
sential for service to military establish- 
ments, little road construction was ac- 
complished. The road user revenues 


available to the highway department 
decreased because of gasoline rationin 
and other restrictions; man power wa 
difficult to obtain; over legal-weigk 
loads were often permitted; mainte 
nance suffered because of lack of equip 
ment. The roads were considered ex 
pendable. Even with these difficultie 
there were 437 mi. of the 1926-1937 ligh 
bituminous construction replaced dur 
ing the war period. ' 
The post-war period . 

Then came the post-war period. / 
higher proportion of the total budget 
of the highway departments had to go ti 
maintenance to keep a worn-out plan 
operating. The value of the dollar wa 
less than one-half of its prewar wort! 
so construction costs doubled. Traffic in 
creased by leaps and bounds, but the in, 
creased revenue did not compensate fo 
the decrease in the value of the dollar 
The postwar construction program wa 
slow in getting started because of th 
shortage of equipment, engineering per 
sonnel, man power and materials. It wa: 
not until late 1947 that these difficultie; 
could be considered as being largely 
overcome. Consequently the miles con 
structed during the postwar period dic 
not reach the annual rate attained in the 
prewar period although expenditure: 
were greater. 

In the period 1946 to 1950 inclusive, ar 
additional 625 mi. of the 1926-37 lighi 
bituminous construction was _ retired 
This meant that on Jan. 1, 1951, there 
were 6,479 mi. remaining of the origina 
9,009 mi. that had been constructed. 


Service beyond expectations 


The life of these old surfaces has beer 
far greater than could have been antici- 
pated. Using curves of road life, the 
record during the prewar period indi- 
cates an average life of 14 yr. The slow- 
down in construction during the wat 
period forced an extension in use of the 
remaining roads so that the total recorc 
on January 1951 indicates an average life 
of 18 yr. It must be stressed that failure 
of these old surfaces has not been neces- 
sarily the prime reason for retirement. 
While most are structurally obsolete 
they are also usually obsolete from the 
geometric viewpoint, and more often 
than not, the latter factor has been the 
deciding one as to necessity for recon- 
struction or relocation. 


Problem now is reconstruction 


Since the pressing demand for placing 
some kind of a dustless, all-weather sur- 
face on all of the main highways has 
been largely relieved by the completion 
of many miles of light bituminous Sur- 
faces, the overall problem has now be- 
come one of reconstruction. It is self- 
evident that new construction must be 
of a higher type, both geometrically and 
structurally, than the old. To accomplish 
a higher type of pavement the logical 
choice has been hot plant bituminous 
construction using relatively soft as- 
phalt cements mixed with locally avail- 
able aggregates similar to those pre- 
viously used in the road mix type. | 

During the period since World War 
II, this change has taken place mainly 
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i) TODAY, modern plant-mix pavement is the standard on the main highways of the Mountain States with continuous plants (left) getting increased 
‘recognition and lay-down machines (right) completing the process. 


on the arterial highways, with the road 

nix type still being used largely on low 

_ traffic volume roads. An exception to 

‘these normal practices frequently occurs 

on high altitude projects where tempera- 

, ture and moisture conditions make road 

| mixing operations expensive and the 

results uncertain. In these cases the 

“/engineer may specify plant mix bitu- 

‘yg Minous surfaces even though the traffic 

i, Volumes may not justify the higher type 
“; of pavement. 


te Trend to plant-mix accelerates in 1951 


The trend from road mix to plant mix 
has been particularly noticeable in 1951. 
There was about a 15% decrease from 
, 1950 to 1951 in the amount of road mix 
" surfaces constructed in the four states, 
4, While in the same period there was an 
“| increase of 55% in the amount of plant 
mix surfaces laid. The cost of plant mix 
‘surfacing in 1951 was about 43% higher 
than the road mix surfacing on a square 
yard inch basis. However, it is believed 
‘that as more contractors become 
‘equipped with hot mix plants and be- 
come more familiar with their operation 
and advantages, the spread in cost should 
decrease. 

In the Mountain States the length of 
ef tHe working season for effective road 
sje) Mixing is much shorter than it is for 
_.|plant mixed construction. Showers or 
E weather do not delay hot plant op- 


ort 


erations nearly as much as they do road 

| mix operations. Furthermore, when the 
surface material is plant mixed, the con- 
tractors’ operations do not inconven- 
ience the traveling public as much and 
neither does the traffic interfere as much 
with the contractor. 


lacing 
af Sul 
is has 


‘| Improved control methods 


There has been a great improvement 
“in design standards and control methods 
for these hot plant bituminous projects 
as compared with the original light road 
mix bituminous surfacings. All four 
states sample and test subgrade soils and 
‘| prepare a design based on these tests. 
‘|The California Bearing Ratio test is 
‘}used as the standard method for deter- 
mining depths of cover to be placed over 
various subgrade soils. Adjustments are 


June, 1952 — WESTERN CONSTRUCTION 


made for traffic and climatic conditions. 
Colorado also uses the Hveem stabi- 
lometer and the cohesiometer and in 
general follows the present California 
method in evaluating subbase, base, and 
surface course materials. The Highway 
Research Board Method of soil classifi- 
cation is in general use. The Group 
Index is used to supplement information 
obtained from the other tests. Generally, 
the depths of cover placed over various 
subgrade soils under varying traffic and 
climatic conditions will be found to be 
quite similar under the design methods 
employed by each of the states. 


Present road-mix methods 


As previously mentioned, the mixed- 
in-place type is still largely used for the 
lighter traffic roads. Construction is in- 
variably by contract with the contractors 
generally using travel plants for apply- 
ing the asphaltic material and perform- 
ing most of the mixing. Supplemental 
aeration, mixing, and laydown is by 
motor grader. A medium curing cutback 
asphalt (usually MC-3) is ordinarily 
used. The mat is commonly 2 in. thick by 
22-24 ft. wide. Recently, there has been 
a trend toward the use of rapid curing 
cutbacks (RC-2) to gain increased sta- 
bility with available poorly graded ag- 
gregates. Prime coats of MC-0, 1, or 2 
grades are placed on gravel base courses 
before mixing operations are started. 
Seal coats (RC types) with stone chip 
cover of Y%-in. maximum size are com- 
monly placed on the completed mats. 


Trends in plant-mix 


Plant mixes are produced either by 
batch or continuous plants. There ap- 
pears to be a definite trend toward the 
continuous type. Two or more bin sizes 
are used. Asphalt cements of from 85 to 
300 penetration grades are used. The hot 
mix is placed by pavers which construct 
one lane at a time. The development of 
lay-down machines has had an effect on 
the choice of bituminous materials used. 
It is difficult to use such machines for 
mixes using SC and MC oils as often 
additional aeration is needed. 

The plant mixed pavements are ordi- 
narily 2 to 3 in. thick by 24 ft. wide. 


Photos by Colorado State Highway Department 


Sometimes the base is stabilized by road 
mixing the top 1 to 1% in., but it is ordi- 
narily only primed. There has been a 
definite trend toward elimination of seal 
coats from these surfaces as it is felt 
they are unnecessary if the pavement has 
been properly designed and constructed. 


Some concluding figures 


Of the 11,736 mi. of light bituminous 
surfaces in existence in 1951 in these 
four states on the main highway systems 
6,479 mi. (about 55%) were constructed 
prior to 1938 and are over 13 yr. old. 
These 6,479 mi. remaining in use amount 
to about 72% of the total miles of this 
type constructed in the 1926 to 1937 
period. The projection of the road life 
curve indicates that at the end of the 
next 10-yr. period an additional 65% or 
5,770 mi. should be reconstructed. To do 
this, the rate of reconstruction of these 
surfaces must be about three times as 
great as the rate in the 13-yr. period of 
1938 to 1950 inclusive. 

The light bituminous surfaces con- 
structed on the main highways have per- 
formed a vital and needed service. Their 
life has been far greater than could 
reasonably have been anticipated. It is 
to be hoped that the higher type of sur- 
faces now being constructed can as sat- 
isfactorily serve the heavier traffic now 
using the roads. There is a growing feel- 
ing that even higher types of bituminous 
surfacing utilizing better quality and 
grading of aggregates will be required 
on the more heavily traveled main high- 
ways. 


Patterns follow history 


An increasingly greater part of the 
work now undertaken by state highway 
departments is on the Federal-aid sec- 
ondary system. A high proportion of the 
roads on this system have gravel or rock 
surfacing or no surfacing at all. The pat- 
tern of development appears to be fol- 
lowing the history on the main highways 
with the stress on minimum geometric 
standards and utilizing low-type bitu- 
minous surfacings. However, the knowl- 
edge gained from the experience on the 
main highways should result in a longer 
life for these newer surfaces. 
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100-ft. concrete girders 
replace steel in Oregon 


By G. S. PAXSON 


Bridge Engineer 
Oregon State Highway Department 


ESTRICTIONS on the use of struc- 

tural steel in highway bridge con- 
struction, made necessary by the in- 
creased demand in defense projects, have 
encouraged the use of substitute mate- 
rials. In very long-span structures there 
is, of course, no substitute for steel. In 
short-span work reinforced concrete has 
always been in a competitive position. 
In the intermediate range—span lengths 
of 100 to 120 ft—steel girders have 
usually been preferred. 

Several structures in this span-length 
range were urgently needed in Oregon, 
but the amount of structural steel allo- 
cated for highway purposes was so small 
that these projects could not be covered 
in the foreseeable future. Since steel re- 
inforcement for concrete was relatively 
abundant, an effort was made to develop 
the most economical type of concrete 
girders for this span range. 

The final design uses two main girders 
for a two-lane structure, arranged in a 
three-span continuous series, the end 


spans being approximately 0.8 of the 
center span in length, to balance positive 
negative movements. 


and The main 


PHOTO of completed Nehalem River bridge 
shows framing of transverse and longitudinal 
members. 


TABLE gives pertinent details of five bridges with 
spans up to 110 ft. that Oregon now has under 


contract. 


DETAILS at right show typical section of span, 


also girder sections at mid-span over pier. 
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girders are connected by transverse floor 
beams at 20- to 35-ft. spacing, into which 
are framed two intermediate longitud- 
inal stringers. The resulting transverse 
deck span is thus between 7 and 8 ft., 
allowing the use of a 6%-in. deck. 

In the drawing is shown a transverse 
section at mid-point of the 100-ft. span 
of an 80-100-80-it. continuous series. 
Also shown are sections through a main 
girder at mid-span and at an inter- 
mediate pier. In this design the addi- 
tional section needed at the intermediate 
piers for negative movement has been 
provided by widening the stem and 
thickening the lower flange of the girder. 
The same result could have been ob- 
tained more economically by deepening 
the girder, but at the cost of less attrac- 


BROS COE 


zu nn: 


Concrete, Steel, 

Area, cu. yd. per Ib. per Concrete, Steel, Project, 

Structure sq. ft. sq. ft. sq. ft. percu.yd. perlb. persq. ft. 
TUG Gti GRIV.el sce s es, tec 17,420 0.0596 17.13 $69.00 $0.09 $5.65 
Shogren Overcrossing -......... 10,656 0.0619 17.83 74.00 0.105 6.45 
Hood River Overcrossing...... 20,178 0.0557 16.01 58.00 0.10 4.83 
Nehalem River 6,760 0.0649 19.08 63.00 0.11 6.19 
NraSkaR venience eps eee 6,760 0.0649 19.08 56.00 0.10 5.54 


__Bot0" moapway 
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TRANSVERSE SECTION 


tive outline and less clearance at the piers 

The design stresses are based on inter. 
mediate-grade steel at 20,000: psi., anc 
2,300-lb. concrete with a working stres: 
of 1,100 psi. In more than 30 years’ ex: 
perience building, operating and main. 
taining highway bridges, this depart: 
ment has yet to see any indication of dis. 
tress in concrete structures due to traffic 
loads. We have no hesitance in using the 
design stresses listed above. 

Oregon now has a total of five struc. 
tures under contract with spans up tc 
110 ft. (see table). The first three struc- 
tures—Tualatin River, Shogren Over- 
crossing and Hood River Overcrossing 
—have 30-ft. roadways and 3%4-it. side- 
walks. The last two structures have 26- 
ft. roadways without sidewalks. Where 
sidewalks are provided, the areas giver 
include both deck and sidewalks. Bic| 
prices are somewhat misleading, as ma-| 
terials in superstructure and substruc- 
ture were not bid separately. Bid prices 
also are influenced by the location of the 
project, availability of materials, anc 
labor supply and rates of pay. 

While our experience is limited to the’ 
few projects listed above, it seems that 
this type of girder span has distinct pos-| 
sibilities, especially during times of 
structural steel shortage. In fact, the 
costs compare quite favorably with| 
those that would be expected with struc- 
tural steel under normal supply condi- 
tions. The construction has presented no} 
unusual or difficult problems. No special) 
equipment or experience is required. We 
feel that this is one way by which con- 
struction can be kept going during 
periods of shortage of usual materials. 


Contract price, dollars 
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Representing the highest 
in both standards and cost, 
California freeway con- 
struction has given rise to 
significant developments 
in all concrete paving 
operations — State resi- 
dent engineer notes prob- 
lems, reviews contractors’ 
solutions 


*pLACEMENT of large volumes of 
= concrete in construction of the net- 
ork of freeways that sprawls over the 
~ (os Angeles metropolitan area has been 


“) Geompanied by significant improve- 


‘ents in design, equipment, and method. 
J omprising one of California’s most 
ectacular continuing projects of re- 
ient years, the high-standard freeways 
\Vestern Construction, March 1952, pp. 
+-85) embody problems which are per- 
ps common enough in paving opera- 
‘ons, but which are considerably height- 
ned over their open-country counter- 
larts. With rigid specifications 1 imposing 
‘reat attention to detail upon the con- 
yactor, he must himself give equal at- 
rntion to a practice of the utmost in- 
/2nuity in assembling his personnel and 
)juipment spread and utilizing them for 


ite their short lengths in terms of 
jiles, these freeway contracts are multi- 


bmpetition. Their profitable completion 


nat are reviewed below. 
i 
|oil-cernent subgrades 
The making of subgrade in California 
| no longer a problem closely related to 
jpncrete paving. It has become a cate- 
jpry of its own, due to the cement- 


I 
\ 
i 


\ 


7 


eated subgrades that are now called 
|r under all heavy duty concrete pave- 
ents. When this subgrade has been 
lbmpleted and the headers trued up to 
ne and grade, everything is ready for 
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jas been marked by many of the con-/ 
pts in design, equipment and method 


| 
FREEWAYS— 
Laboratories of paving practice 


UNDER CRITICAL observation by local interests (under boom at right of screed), freeway con- 
struction employs extensive train of equipment. Specially-built tank trailer is towed by paver, 


supplied by tank truck. 


By 
HAIG 
AYANIAN 


Senior 
Highway Engineer 
Division of Highways 
State of California 


the concrete to be placed. 

The batching plant has grown into a 
rather complex machine with practically 
automatic operation, California standard 
specifications require that the batching 
operation be automatic after the “start” 
button is pressed. In addition, many 
batching plants have been equipped with 
an interlock and telltale system that will 
not permit discharge of the batch unless 
all materials are in the weigh box, and 
the proper amount of cement weighed, 
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ready for discharge into the batch truck. 

One recent set-up is so arranged that 
if the proper amount of any one material 
is not deposited in the weigh box, a red 
light indicates which material is short— 
important in an accumulative-weight 
batch. This device eliminates the chance 
of a batch being short on one size and 
long on another. It is felt by most con- 
tractors that these refinements on the 
batch plant are not only necessary for 
the required high output but that they 
also pay for themselves in eliminating 
batches that would be rejected by the in- 
spectors. The automatic checking of 
cement is exceedingly important, as 
many rejected batches are obviously 
short of cement, to say nothing of those 
that are short by an amount not dis- 
cernible to visual inspection. 

Most popular for charging the hoppers 
of the plant is a clamshell loading from 
stockpiles. Some layouts utilize tunnels 
with belts and bucket conveyors to load 
the plant. Sometimes a combination is 
used, consisting of a clam loading to 
bucket conveyors. All in all, the clam is 
considered best and most efficient in 
simplicity, flexibility, and for avoiding 
degradation of aggregate. 


Bulk cement for batching 


Practically all modern batching plants 
utilize bulk cement. This has allowed a 
greater flexibility in the batch size that 
may be used, since California requires 
that no fractional sack batch be used 
unless the cement is weighed. The sav- 
ings in the cost of cement and in the 


LO 


cost of labor to open and empty the 
sacks are appreciable. Also, the problem 
of storage is simplified by use of a bulk 
silo. 

An efficient batching plant set-up can 
be obtained only after careful considera- 
tion of minor details. The order and 
methods of weighing the aggregates and 
cement, combined with the order and 
methods of discharge into the batch 
truck, are of importance. No little delay 
and trouble has been caused by the ce- 
ment’s landing on top of the aggregate 
and being subjected to blowing off while 
in transit. On the other hand, if all the 
cement is in the bottom of the truck, 
trouble is encountered when dumping 
due to the tendency for the cement to 
hang up. It is possible to vary the order 
of weighing and arrange chutes and 
baffles so that a happy medium is ar- 
rived at where the cement does not blow 
off, yet the batch does not hang up in 
the truck. 


Moisture control 


The matter of moisture in aggregate, 
particularly in sand, is of the utmost im- 
portance in obtaining a good job with- 
out excessive finishing costs. Nothing is 
more disconcerting to a paving opera- 
tion than to have a uniform-slump con- 
crete suddenly get sloppy or dry up. Such 
abnormal batches must be finished inde- 
pendently, and a smooth : continuous 
operation has then degenerated into 
intermittent finishing, desirable to no 
one. 

When trucks hauling from aggregate 
plants (which possibly are sending sand 
out as soon as it has been processed) 
dump wet loads directly into the batch- 
ing operation, wet and sloppy batches 
are unavoidable. The best remedy is to 
take precautions against this trouble by 
means of a continual stockpile of sand, 
one that is not used until the moisture 
content of the numerous loads of vary- 
ing wetness has blended into a more or 
less uniform state. At least, the change 
in moisture content at the mixer is then 
gradual enough so that adjustments can 
be made before the slump of the con- 
crete has increased appreciably. In spite 
of lack of space for stockpiles, or pos- 
sible lack of cooperation from aggregate 
producers, the contractor should make 
every effort in this regard. It will pay in 
hard cold cash before the paving is fin- 
ished. 


Mixing developments 


Moving on to the actual paving opera- 
tion, it is obvious that another important 
factor in high production of concrete is 
the mixer. The modern dual-drum pav- 
ing mixer is a far cry from those of the 
past. Production that seemed impossible 
a few years ago is commonplace now, 
with jobs reaching 1,200 cu. yd. per day 
and over. This, of course, is due to the 
dual-drum feature. The 34-E pavers are 
rated at 1% cu. yd., but with allowable 
overloading they can and do handle 
1%-cu. yd. batches. Under normal oper- 
ating conditions, a completed batch is 
dumped about every 35 sec. To meet the 
specification of 50 sec. of mixing time 
per batch, the material is partially mixed 
in the first drum for: 25 sec. It is then 


transferred to the second drum for the 
remaining 25 sec., while the next batch 
is being charged and partially mixed in 
the first drum. The other 10 sec. is time 
lost in charging the drum from the skip. 

Apart from considerations of the mix- 
er’s mechanical operation alone, there 
are considerations imposed by the very 
physical nature of freeways. In particu- 
lar, the many and extensive separation 
structures, with their low clearances for 
equipment, call for special attention in 
conduct of paving operations. In the 
vicinity of these structures, contractors 
are continually exercising their inge- 
nuity to expedite the moves and cut 
down the delays. The paramount prob- 
lem is that of rapidly moving equipment 
over a structure to the headers beyond. 
Various types of portable tracks have 
been used, as well as cranes, for handling 
pavers. On the other hand, when paving 
under a structure, the problem encoun- 
tered is the lack of headroom for the 
raised skip of a paver. With these rigs, 
however, it is possible to carry three 


connections at intervals for the pav 
Present practice is to use a tank trai 
pulled by the mixer. Several versions 
this set-up have been used with succe 
and are improvements over the use 
tank trucks taking turns in coupling 
the mixer. A tank trailer is kept suppli 
by a tank truck which couples to t 
rear of the trailer and is pulled alo 
only until the water is dumped to t 
trailer. A quick coupling connects t 
water line and the towing hitch. 


Special water tank trailer 


One contractor recently has built 
special tank trailer unit which combir 
several features (see picture). On t 
rear is mounted a 5-kw. gasoline-driy 
generator which supplies power for 
number of useful attachments. T 
pump to transfer water from the ta 
truck is powered by a 2-hp. elect 
motor. A 5-hp. electric motor is utiliz 
to drive an air compressor which is us 
to operate any desired pneumatic to 
Numerous electrical outlets also are pi 


ee 


TANK TRAILER mounts gasoline-driven generator, thus has power supply for water-transfer pu) 
electric vibrators, and electrically driven compressor. 


batches under the structure and dis- 
charge them. The mixer must then move 
out into the open and receive another 
three batches, two in the drums and one 
in the bucket. This is obviously a time 
consuming operation, but it is almost un- 
avoidable. 

On modern pavers the sequence is 
automatic insofar as charging, transfer, 
and discharge are concerned. Water is 
automatically added in the first drum. 
The problem has arisen on some mixers 
that the time of water addition is too 
short for the quantity of water to be 
added. This and other minor kinks must 
be adjusted before maximum production 
is achieved. It may be pointed out that 
here, as with all automatic devices, 
competent servicemen should be avail- 
able: the regular mechanic may not be 
familiar with intricate timing devices. 
Needless to say, the cost of having a 
whole paving crew stand idle due to 
mixer troubles is not inconsequential. 

The water supply to the paver has 
undergone changes since the days when 
a water line laid along the job had hose 


‘proved type of spreader, for exam 


vided to which an electric vibrator ¢ 
be plugged when needed. Finally, t 
rig is also equipped with 1,000 ft. of el 
tric cord to light late finishing ope 
tions. There are numerous occasi¢ 
when it is very convenient to have. 
electric power source handy to the P 
ing mixer. 


| 


Paving equipment 


The advent of modern pavem 
equipment has, of course, elimina 
much of the hand labor previously ¢€ 
ployed to place and spread cencr 
after the mixer has dumped it. An 


will replace one of the two finish 
machines otherwise called for in C 
fornia specifications for productions 
up to 160 cu. yd. per hr. On the rea: 
each side the spreader usually 

mounted a stinger vibrator to avoid r. 
pockets against the headers. Some 
equipped also with a transverse vibrat’ 
screed to bring mortar to the surfi 
The most popular spreaders are eithe 
the reciprocating paddle type or 


»rator to furnish power for the electric 
vibrators. 
_ The spreader is followed by the tamp- 
“| }ng and screeding machine, sometimes 
teferred to as a finishing machine. This 
‘machine makes two passes, a rough and 
‘chen a final strike-off and tamp. On the 
“))second pass a roll of mortar should be 
‘\\:arried by the back screed to insure the 
“\)>roper amount of concrete with a mortar 
‘ayer on top for the subsequent finishing 
_pperations. If the operators are not co- 
ordinated, it is at times necessary to 
‘/)make another pass. 


le type and mount an auxiliary gen- 


Operator coordination 


The matter of coordination among the 
‘\yarious operators is important if high 
‘ output and quality are to be achieved. 
‘The mixer operator must deposit the 
‘tsonecrete so that the spreader can do its 
Hiob with a minimum of strain. The 
spreader operator must keep the back 
strike-off of his machine so adjusted 
shat the proper amount of concrete is 


‘Peft between headers for the finishing 
nachine. In the event too little or too 
uch is spread, then hand labor must 
carry the concrete back or ahead to 
‘rompensate. Often this labor can be 
ie*yuite an item. On the other hand, when 
tithe finishing machine attempts to spread 
yut the excess, an undue strain is placed 
1pon it. Maintenance costs are thereby 
nereased and, in addition, such a large 
fi imount of concrete piled in front of the 
\}amping bar nullifies the tamping action. 
ysy@lhe operator of the finishing machine 
«it{must keep his back screed so adjusted 
.Anthat after his final pass a slight excess 
sfip£ mortar is left for the float finisher to 
‘s$se in the final finish. Once again, too 
nuch or too little causes added expense 
n time and labor. 

When a paving project is being done 
ily m the interchange ramps of the more 
widomplex separations, the sharp curva- 
sit }ures and superelevations have a telling 
yoaleffeet on daily output. At times, the old 
, wtiand placing and finishing methods must 
_ ite employed. This, in itself, brings up a 

, ot 'eeondary problem, that of a lack of 
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IGHT RAMP CURVATURES and super-elevations cramp machines and call for slow, costly hand 
‘inishing—another characteristic freeway construction problem. 


finishers who know how to finish by 
hand to the required standards. In spite 
of hard work and diligence on the part 
of all involved, it is inevitable that the 
results will be inferior to those of ma- 
chine finishing. 

Effects of gravity show up in these 
same locations, even when machines can 
practicably be employed. Generally, the 
finishing machines of today are not much 
different from those of pre-war days; 
for work on ramps, one company de- 
veloped a rear screed that could be 
skewed across the headers in order to 
compensate for the superelevation and 
keep enough concrete on the high side. 
On slight supers this effect can be 
achieved; but on urban freeway inter- 
changes, where superelevations are pro- 
nounced, the effect is negligible. Hand 
shoveling from the low to the high side 
must be resorted to, not once but several 
times, as each succeeding operation 
causes the concrete to slump toward the 
low side. This appears to be a cross that 
the paving contractor must expect to 


bear on jobs of this type. 

A partial solution to this problem is 
apparent in an improvement that could 
and should be made in the tamping bar. 
Present designs have tamping action im- 
parted to the bar at its center by means 
of an eccentric counterbalance. The 
action is suitable on flat sections, but 
when a superelevated curve: is encoun- 
tered, the low side of the bar tamps while 
the high side merely flutters. In fact, 
unless all adjustments are on the money, 
this may occur where no super exists. 
One contractor has overcome the diffi- 
culty by rebuilding the machine so that 
tamping action is imparted to the bar 
at each end. Thus, a positive action is 
obtained regardless of superelevation, 
tamper springs, or other conditions, and 
no large rock is left near the concrete 
surface to interfere with finishing. 

Continuing with the paving process, 
next is the installation of preformed 
strips for weakened-plane transverse 
joints. However, at the present time a 
transition to sawed joints is in progress. 
California standard specifications call 


for wooden or preformed asphalt strips 
to be placed in the concrete in a vertical 
position with the top 4 in. below the 
surface. The resulting surface is smooth 
riding but any displacement of the strip 
by the float finisher causes spalling and 
meandering joints. Wooden strips are 
so unsatisfactory that most jobs do not 
permit their use. It was found that if the 
float finisher made its first pass before 
the joints were installed, better results 
were obtained. But, all in all, the pre- 
formed strip weakened plane joint has 
been a continual source of trouble; 
hence, the sawed joint. It appears to 
eliminate the undesirable features of 
preformed strips, yet it achieves the de- 
sired smoothness of the finished pave- 
ment. 


Sawing weakened plane joints 


The following is an excerpt from the 
special provisions of a recent contract © 
and explains procedure of sawing weak- 
ened plane joints: 


“In lieu of conflicting portions of 
Section 32, article (g), of the Standard 
Specifications, all transverse contact 
and weakened plane joints shall be cut 
in the pavement with a power driven 
saw. The grooves shall have a uniform 
depth of 2 in. and a clear width of 
Y% in. maximum. Weakened plane 
joints at 60-ft. intervals shall be sawed 
approximately 8 hr. after placing the 
concrete, the exact time to be deter- 
mined by the Engineer. The inter- 
mediate weakened plane joints at 15- 
ft. intervals shall be sawed within 24 
hr. after placing the concrete. Any 
curing seal disturbed by sawing opera- 
tions shall be restored by spraying 
affected areas with additional curing 
seal. Weakened plane joints shall not 
be filled.” 


The ease and comfort of freeway 
travel experienced by the individual 
motorist depends in large part upon the 
execution of the finishing operation. The 
last construction equipment to work 
over the concrete is the float finisher. 
This one machine has, as everyone 
knows, made possible the smooth riding 
pavements we know today. However, 
the machine alone is not sufficient. The 
operator of the float finisher is probably 
the key man in obtaining a good surface. 
Only by experience can he know when 
to perform the required operations. He 
must also work with the two concrete 
finishers who hand finish the edges and 
do other miscellaneous hand work. 

The float finisher is essentially the 
same machine as originally built. It has 
functioned exceedingly well and is a 
valuable, not to say indispensable, piece 
of paving equipment when properly kept 
up and operated. It is poor policy, for 
instance, to attempt economy by not re- 
placing wooden floats as they wear out. 
It is not too often, on a steady job, to 
change the floats every week. The result- 
ing pavement surface will justify the fre- 
quent changes. On the other hand, if 
they are allowed to get too worn, the 
surface will clearly reflect it for the life 
of the pavement. The added expense of 
attempting to rectify such work will void 
the savings in not replacing the floats. 


Another point that must be watched 
closely is the surface plane paralleling 
the longitudinal joints. Any maladjust- 
ment of the edge floats or carelessness 
on the part of operators or finishers will 
result in a longitudinal joint that will 
produce a definite bump when a vehicle 
swerves across it. In addition, it breaks 
the pavement crossfall, thus preventing 
quick drainage of water off the roadway. 


Recently, a contractor made an im- 
provement on his float finisher to over- 
come a tendency of the machine to leave 
a slight ridge in the center of the lane at 
the vee of the floats. He placed a short 
float—about 4 ft. long—on a diagonal 
and just ahead of this vee. When prop- 
erly adjusted, this float distributed ex- 
cess concrete along the center of the 
lane and gave a more true surface from 
header to header. 


Problems of finishing 


The section of pavement immediately 
adjacent to bridge decks and grade-top 
culverts presents a problem that must be 
diligently attacked in order that the 
joint shall not result in a bump per- 
ceptible to traffic. It is obvious that these 
spots must be hand finished, and it is 
only by the use of straightedges, good 
finishers, and good inspection that a 
smooth joint can be achieved. Experi- 
ence has shown that, in the case of 
grade-top culverts, the cheapest and best 
way to pour the top is with, and as part 
of, the pavement lane. The savings in 
time and money of eliminating the cross- 
ing of the deck top with equipment are 
considerable and, of course, the bump 
problem is eliminated. 


The last operation in concrete finish- 
ing employs the cut float for what some 
call mobile straight-edging. When the 
pavement has set up so that walking will 
not mar the surface, a steel shod float 
about 14 ft. long is pulled across it, the 
float parallel to the edges. This float is 
so constructed that its steel cutting edge 
can frequently be adjusted to insure its 
straightness, and it is equipped with two 
small rubber wheels to facilitate moving. 


This float is then pulled across the green 
concrete, cutting off any bumps or pro- 
jections from the surface. With suc- 
cessive passes overlapping by one-half 
the float length, double coverage is 
effected. If necessary, several additional 
passes can be made to achieve the de- 
sired uniformity of cut and resulting 
surface. Care in this work must be exer- 
cised particularly in the matter of its 
timing: tears in the surface must be re- 
paired if the concrete is not “right” 
when the cutting is done. In any event 
the final product is, if not as pretty as an 
uncut pavement, a smoother riding one. 

The requirements for curing concrete 


pavements leave a range of choice for 
the contractor. He may blanket with 


COMPLETED FOUR-LEVEL grade separation, 
first in the world, is in heart of Los Angeles as 
the hub of area's freeway system. 


RESTRICTED CLEARANCE requires paver 
to make many passes under separation, 
charging drums only when in the clear. 


earth or sand, cover with cotton mats ¢ 
impervious paper, or use a pigmente 
sealing compound. The period of curir 
has been reduced to 72 hours and tt 
concrete surface must be kept dam 
until such time as the covering is place 


Most popular is the pigmented curir 
compound, applied at a rate of 1 gal. pe 
200 sq. ft. of pavement area. Any damag 
to this seal during the curing peric 
must immediately be repaired and upo 
the removal of the headers, if within tl 
curing period, the edges must be cor 
ered. The work of applying the seal* 
commonly subcontracted to conceri 
properly equipped to do so correctl 
One important point is to mix the con 
pound thoroughly prior to using, as tl 
pigment will settle out after a time. 


This 72-hr. curing period does n 
mean that contractor’s or any oth 
equipment can use the new pavement : 
the end of that time. Time of first use 
governed by the modulus of rupture ¢ 
determined by flexure tests on samp 
beams made of each day’s run. Californ: 
specifications require the passage of : 
least ten days and until the modulus « 
rupture is at least 600 psi. This requir 
ment becomes important on the fret 
ways where short runs are prevalent, < 
paving operations cannot be complete 
without waiting on curing time. It 
therefore necessary for the contract 
to spend time to lay out and plan h 
sequence of paving so that such delay 
will be held to a minimum. 


High-volume output * 


It is easily seen from the foregoin 
that the volume of each day’s run is di 
pendent on many factors. Output ¢ 
some portions of an urban freeway ca 
be in excess of 1,000 cu. yd. per day. 
well behooves estimators to scrutiniz 
each project bid to uncover any facto: 
detrimental to achieving the desired ow 
put and unit cost. It is inevitable c 
urban freeways, that the followir 
phrase be heard repeatedly: “We su: 
would have had a good day if this he 
been a long stretch in the open.” 


i Though built to low standards, 
. this road provides adequate 
Fi access fo a mine on a desert 
i} mountain summit in Nevada — 
} What makes if different from 
| other routes is that mosf eco- 
nomical administration of work 
called for... 


N EXPEDIENT justified by defense 

program needs and the climatic con- 
baeoas of Nevada’s desert areas is typi- 
‘ied by the State Department of High- 
vays’ recent award of a $23,750 road con- 
truction contract involving items of 
ully operated equipment rental alone 
hat totaled $18,750. Commencing at a 
point on U. S. Highway 50 about 33 mi. 
vast of Fallon, the work encompassed an 
sjiccess road extending 19 mi. southwest 
to the Nevada Scheelite Mine. The job 
‘udwas awarded to the Silver State Con- 
il (}truction Co. of Fallon on January 21, 
1952, undertaken on February 11, and 


Administration, which is empowered to 
w/letermine the legitimacy and feasibility 
»f mining company applications for con- 


yosed projects and submits estimates of 
»robable cost to the DMA. Should the 
droject prove acceptable, the DMA then 
,efers it back to the Bureau of Public 
,koads for construction. Working in 
,2onjunction with the state involved, the 
3ureau then functions as in the case of 
funy other Federal-aid job. A sole excep- 
ion relates to the financing: costs of 
hese access roads are paid entirely from 
special funds appropriated for the pur- 
Jose by the Congress. 

_ Since most of the roads are built to 
ow standards of alignment and grade, 
evada has found that detailed engi- 
neering surveys and plans are unneces- 
sary. In fact, their preparation would 
drobably increase the cost of the work 
and delay its execution to such an extent 
chat it would not be done. Therefore, 


for 


Power shovel, 34-cu. yd. rated capacity... 
Dump truck, 3- to 6-cu. yd. capacity...... 
BIR PUCK =: 24 2 aN ae shes 
Tractor, 95-hp., and 12-cu. yd. scraper 
‘Tractor, 95-hp., and ripper _........ 
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Schedule of prices, Nevada Access Road Project AM-2 


|... Tractor, 95-hp., with dozer... 
_ Motor grader, Caterpillar No. 12 or equivalent... 
Compressor, 150-cfm., with jackhammer.............. 


Estimated Unit Bid Actual 
Hours Price Hours 
ee Re 250 $16.00 109 
800 11.00 783 
200 8.00 60 
50 17.00 96 
200 7.00 684 
600 3.50 304 
— 19.70 218.5 
16.00 50 


Force account miscellaneous work.............-..... 


Road construction 
by equipment rental 


only a careful field inspection of the ac- 
cepted route is made, and the line flagged 
out. Estimates are made of the kinds and 
amounts of equipment needed to prose- 
cute the work in the most economical 
manner. 

The job is then advertised in the usual 
manner, the estimated number of hours 
for each piece of equipment being set up 
in the call for bids. There is usually also 
included an estimated amount of money 
to cover work to be done by force ac- 
count. Typical of such work is picking 
rocks from subgrade and surfacing if pit 
run surfacing is used (as is generally the 
case), or purchase of other items and 
services that cannot be handled on a 
rental basis, such as explosives. On the 
described job, Project AM-2, the Nevada 
Scheelite Mine road, this force account 
item was estimated as $5,000. 


A typical job 


The first 14 mi. of Project AM-2, ex- 
tending southward from U. S. Highway 
50, is along the gently rolling west side 
of a-desert valley, through a sandy de- 
composed granite formation requiring 
only very light grading. The small 
amount of surfacing needed was ob- 
tained from pits of decomposed granite 
adjacent to the work. Over the next 24% 
mi. the road rises on varying grades (up 
to 8%) to the summit of the range bor- 
dering the valley. The upper mile of this 
section is in the bottom of a narrow, 
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crooked canyon in which was encoun- 
tered some rock work that required 
blasting. 

After crossing the summit at about 
el. 5,600, the road descends on easy 
grades of about 4% through 2% mi. of 
crooked, rocky canyon to the mine and 
mill. Despite its tortuous nature, this 
canyon is wide enough that the road 
could be constructed in the bottom with 
very little rock work being necessary. 

No culverts were constructed on this 
job, the grade line being held low so that 
what little cross drainage there may be 
can run over the road with a minimum 
damage. Due to the extremely low aver- 
age rainfall prevailing over most of Ne- 
vada, roads constructed in this manner 
may go for many years with no damage 
from runoff. On some similar construc- 
tion projects, culverts have been need- 
ed; and also surfacing. Such items are 
included in the contract if they can easily 
be estimated on the usual unit cost basis. 

Soon after the job was started, it was 
realized that it could more economically 
be done with the services of a tractor 
and ripper and a tractor and a scraper, 
though neither of these had been in- 
cluded in the original estimate. The 
items were therefore incorporated in the 
contract at agreed prices consistent with 
bid prices for other pieces of equipment. 
(See accompanying tabulation.) 

Since the bid price was considerably 
below the amount set up for the job 


. Concluded on page 166 
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There is no simple solution to — 


HIGHWAY TAXATION PROBLEMS 


Growth of the West is tied to highway transportation and today’s pressing 


need is to devise a system of taxation which will finance an adequate expan- 


sion of these facilities — Various tax theories are outlined and evaluated 


ESTERN STATES have ap- 

proached the problem of highway 
finance during postwar years from sev- 
eral different angles. Debt financing has 
been employed by a number of them to 
carry the burden of long deferred con- 
struction. In many instances, there has 
been extreme pressure for toll roads. 
The bulk of the revenues to do the job, 
however, must come from taxation, and 
commercial users of the highways have 
a natural concern regarding methods 
and means for providing such funds. 
They recognize, however, that no group 
of highway users can properly attempt 
to develop highway-user tax viewpoints 
divorced, in any way, from the interest 
of the general community, and that the 
motor transportation industry must 
therefore be prepared to cooperate with 
legislators, administrators, and other 
highway users and general taxpayers 
in working out satisfactory financing 
through taxation and otherwise. 


No argument as to need 


On one point there is complete una- 
nimity—facilities need expansion, be- 
cause they have been designed for a 
smaller number of vehicles than the total 
number which are today using the high- 
ways, and this situation is both national 
and Western. Estimates in 1947 were 
that there would be 46,000,000 vehicles 
using the nation’s roads by 1970. By 1950 
there were already 49,143,275 and this 
total was again surpassed in 1951. There 
is no indication as yet of any falling off 
in this rate of increase. In addition, the 
unfortunate fact that highways were 
considered expendable during World 
War II and were allowed to deteriorate 
through lack of proper maintenance dur- 
ing the war years, plus the fact that new 
construction was practically nil during 
that period, have had the regrettable and 
serious effect of actually decreasing the 
adequacy of roads at a time when need 
is greatest. Postwar efforts to correct 
this situation have been, to a great ex- 
tent, nullified by the military exigencies 
of the Korean situation. Scarce mate- 
rials, high prices, expanded needs be- 
cause of a national defense program, 
have all contributed toward making the 
highway problem extremely critical. 


Some of the taxation theories 


Approaching the subject of highway 
finance, highway economists have de- 
veloped various theories of allocation of 
motor vehicle tax responsibility over the 
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years. These theories are directed toward 
assigning charges to highway users in 
such a manner that the amounts they 
pay will be related to their use and will 
be equitably distributed amongst classes 
of users. All of the various theories so 
far advanced may be grouped into two 
classes; those which attempt allocation 
on the basis of costs occasioned by cer- 
tain types of use and those which would 
base allocation on the value of benefits 
conferred to users. Thomas H. MacDon- 
ald, Commissioner, Bureau of Public 
Roads, has explained some of the prin- 
cipal cost assignment theories! as fol- 
lows: 


“THE INCREMENT THEORY. This 
theory has as its foundation the undeniable 
fact that vehicles of different dimensions 
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and weights differ in the extent of their re- 
quirements for highway facilities. Since 
existing roads and streets are, with very 
few exceptions, designed for a mixture of 
traffic of varying characteristics, the prob- 
lem becomes one of determining successive 
requirements of cost which may be associ- 
ated with an ascending scale of vehicle sizes 
and weights, beginning with a basic or pas- 
senger-car type, and ending with the heavi- 
est weight group permitted on the roads. 
The analysis takes up in turn various ele- 
ments of road cost, including pavement 
thickness, width, grade and alignment, 
structures, and maintenance; and attempts 
to determine the extent to which the cost 


14 Factual Discussion of Motortruck Op- 
eration, Regulation and Taxation.” Depart- 
ment of Commerce, Bureau of Public Roads, 
1951, p. 74 et seq. 


requirements of each element vary with th 
size of vehicle. The technical problems in 
volved in this procedure severely tax th| 
resources of engineering theory and | 
perience. 

“The most difficult step in the analysis i i 
that of determining the highway cost re 
quirements of the basic vehicle; for ther| 
is no extensive background of experienc 
to tell us what types of facilities would mee 
the demands of passenger cars and ligh) 
trucks if there were no heavy trucks ani 
busses on the roads. Another critical ste 
is that of making proper allowance for th’ 
extent and distribution of the use of road 
and streets by vehicles in the heavie) 
weight groups. Such vehicles should b/ 
held responsible for added costs only oj 
that mileage of roads on which their fre| 
quency of occurrence is, or is likely to be| 
appreciable. Failure to take this factor inti 
account may result in an excessive assign’ 
ment of tax responsibility to this vehicl’ 
group. 

alin: opie of the complex analytical pra| 
cedure it requires, the incremental methoi| 
has much to commend it, both from th 


sponsibility. In any thorough-going tai) 
study the feasibility of its use should b 
investigated. Because of the technical hag) 


analysis, it would be well for the investi\ 
gator not to place complete reliance on tht} 
method alone.? | 


“THE GROSS TON-MILE THE| 
ORY. This theory has been endorsed 0} 
adopted in a number of recent studies . . 
One reason for the popularity of the gros} 
ton-mile method may be found in its sim 
plicity of concept and another in the fac 
that the data needed for the solution ar: 
much more readily obtained or approxi 
mated than is the case with a solution mad’ 
according to the increment theory. 

“The gross ton-mile theory assumes that 
for vehicles of every type and size, motor 
vehicle-tax responsibility should be meas 
ured by multiplying the weight of th 
vehicle (preferably average operatiny 
gross weight) by the miles traveled, ani 
then distributing the total tax responsi 


* Author's note: A Western Highway Insti 
tute engineer endeavored to obtain from desig: 
chiefs of several highway departments an out 
line of what basic design should be used as + 
starting point in developing the incrementa’ 
theory. Because of the controversial nature 0) 
the subject all were reluctant to advance an; 
opinion. 
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"bility among all vehicles or all weight 
groups of vehicles in proportion to this 
| product. It is asserted that the product, 
A weight times distance, is a measure of value 
jlof use or value of service rendered to the 


} user by the highway facility. The assertion 


i 

| 
oe the statement. It may be granted that, 
_ for a given type or weight of vehicle, the 

t 
| of the service received. When, however, we 
| run the gamut from the lightest passenger 
| car to the heaviest tractor-trailer combina- 
,,., tion, we can find no reason to say that, for 
‘| these various types and sizes of vehicles, 
“| the value received from the use of high- 
‘ways is proportional to their weight. If a 
‘| passenger car weighing 3,500 lb. travels 
_| 10 mi., and a truck weighing 35,000 Ib. 
“travels 1 mi., the gross ton-miles for the 
| two vehicles are the same. The two opera- 


h) iitsied ° 
‘tions, however, are very different and en- 


| 
only 


“\ tirely different monetary considerations 
“are involved. What seems to escape the 
advocates of the gross ton-mile theory is 
Sd that value is something which must be 
i measured in monetary rather than physical 
‘terms. Gross ton-miles could be accepted 
as a measure of value of service only if 
there were affirmative proof that this unit 
‘is proportional to some monetary measure 
of value. 


| “A basis in physical science is also 
.., Claimed for the gross ton-mile theory. One 
.i) Writer on the subject (Report of the Legis- 
_ lative Committee for the Study of Motor 
| Transportation in Oregon, p. 5) states as 
follows : 


““Vhe direct measure of transporta- 
tion is obviously the gross ton-mile or 


_ sorbed by transportation (weight multi- 
il), plied by distance).’ 


_ “Tt is evident that this writer, and nume- 
|) rous others who adopt the same viewpoint, 


pound. The latter is a unit of work or 
_ energy; the former is not. 


7 “The ton-mile measures neither energy 
“) input nor the output of mechanical energy. 
“| Engine efficiency, internal friction, wind 
*''| resistance, and tractive resistance are the 


me determining factors in these relationships. 
“of energy input; and, as is well known, 
| gasoline consumption per ton-mile varies 
a) inversely with the size of vehicle. It would 
‘take at least twice as much gasoline to 
propel ten 3,500-Ib. passenger cars 1 mi. 
as it would to move one 35,000-lb. truck the 
| same distance. Instead of imposing a tax 
proportional to the energy absorbed in 
' transportation, the gross ton-mile theory 
attempts to compensate in part for the sav- 
| ings in energy consumption derived from 
jithe use of heavy vehicles—in short, to 
fenalize efficiency in transportation. 


“The increment theory purports to dis- 
tribute motor-vehicle tax responsibility in 
accordance with the costs occasioned by 
| the travel of vehicles of different types and 
| sizes. The gross ton-mile theory purports 
_ to assign costs on the basis of relative use 
/or value of service. As stated above, the 
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The “why” behind the 
article, and a word 
about the author 


FUNDS for highway construction 
must come from taxation—either a 
direct use assessment, or an indirect 
levy based on public benefit. At 
present all the states of the West 
are actively studying this complex 
problem as the need for these reve- 
nues mounts. The subject is of equal 
interest to counties and municipali- 
ties that secure much of their road 
and street funds from state sources. 


Because each state is usually 
identified with a particular plan for 
ultimate taxation, highway admin- 
istrators may be inclined to be pre- 
judiced in approaching any consid- 
eration of basic principles. For this 
reason Western Construction se- 
cured the cooperation of the West- 
ern Highway Institute in having its 
taxation authority review the sub- 
ject from all its complex angles. The 
author was formerly chief counsel 
of the Washington State Tax Com- 
mission and of the Washington 
Public Utilities Department and has 
also served on the legal staff of the 
Atomic Energy Commission. 


Western Highway Institute is a 
non-profit corporation organized in 
1947 to serve as the regional co- 
ordination agency of the motor 
freight industry in the eleven West- 
ern states and Alaska with the func- 
tion of providing technical advice 
and performing research. It main- 
tains a professional staff which 
undertakes engineering and legal 
studies in subjects affecting motor 
transportation operations, taxation 
and related fields. Its services are 
available to the Western state trans- 
portation associations on a consult- 
ing basis, and staff members are 
currently engaged in such projects 
as the Western Test Road at Malad, 
Idaho; survey of operating costs of 
classes of vehicles; weighing prac- 
tices and problems; vehicle license 
reciprocity; fuel tax differentials, 
and similar subjects.—Editor. 


concept is highly defective in relation to 
value of service. As regards the relation of 
the gross ton-mile theory to the highway 
costs occasioned by vehicles of various 
types and sizes, the best that can be said 
is that higher costs are occasioned by the 
vehicles of heavier weight, which naturally 
at a given mileage will have the greater 
ton-mileage. There can be no pretense that 
the gross ton-muile analysis produces an ac- 
curate appraisal of the costs occasioned by 
vehicles of different sizes and weights ... 


“THE OPERATING-COST THE-. 
ORY... . The proposition has been ad- 
vanced that motor-vehicle operating costs. 
which rise steadily with size of vehicle 
may be taken as a measure of the value of 
service provided, and therefore as a basis 
for assignment of road-user tax respon- 
sibility. The method of application of the 
operating-cost theory may be illustrated by 
the following example. If it were founc 
that the cost of operation of a passenger 
car was 8 cents per mile and that of 
certain tractor-trailer combination was 4é 
cents per mile, then the required tax pay- 
ment, per mile, of the combination woulc 
be 6 times that of the passenger car. If the 
annual mileage of the combination were < 
times that of the passenger car, then thei 
required annual tax payments would bs 
the ratio of 18 to 1.... Although numerou: 
objections can be and have been raisec 
against this theory, there is considerabl. 
logical basis for the conclusion that the 
amount of money put into the operation o: 
a motor vehicle is a measure of the valu 
of the operation. 


“The chief deficiency of the operating. 
cost theory, which it shares with the ton. 
mile theory and all other concepts based or 
value of service, is that it takes no accoun 
of the high costs occasioned by the use o: 
vehicles of different types and sizes. Thi: 
essential factor can only be taken into ac. 
count by an incremental solution or some 
other solution that might be devised or 
the basis of cost occasioned rather thar 
value of service.”3 


Examining the theories 


From the foregoing, it is apparent that 
the various theories have inherent weak. 
nesses, well recognized by the authori. 
ties. They contain both good and bac 
features. They all share this disadvan. 
tage—their proper application is de. 
pendent upon engineering studies anc 
other research, most of which is not ever 
presently projected, let alone completed 
This fact has been recognized by othe: 
agencies in addition to the Bureau o: 
Public Roads. The point has beer 
stressed by Prof. Harmer Davis, directo: 
of the California Institute of Transporta 
tion and Traffic Engineering, in talk: 
before the Western Interstate Commit 
tee on Highway Policy Problems 
(Council of State Governments) ; it wa: 
confirmed by Dixwell Pierce, secretary 
California State Board of Equalization 
in his address to the National Tax Con. 
ference at Dallas, November 1951 
“Fairer Highway User Taxes—Now;’ 
it was recognized by the Committee or 
Taxation of Transportation in its repor 
to the National Tax Association, No 
vember 1951. 


These technical approaches to use: 
tax allocation, with the inherent defici: 
encies we have noted, and their depend. 
ence for validity on studies to be made 


’ Author's note: Critics of the operating cos 
method have erroneously claimed that reduc 
tion of operating costs by road improvement o: 
reconstruction unjustly lowers tax responsi 
bility. The assignment is based on comparativ 
costs of various vehicle classes. Only a varia 
tion amongst these classes can affect it up 
wards or downwards and lower operating 
costs do not lower tax assignment. 
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n the indeterminate future, when con- 
idered in the light of the pressing finan- 
ial requirements for meeting present 
ighway needs, pose the really difficult 
uestion—‘What do we do now?” Ob- 
iously, the research must be pursued to 
ompletion and, just as obviously, the 
bligation of funding needed projects 
nust be met immediately. 


Commercial users of the highway, 
rivate and for-hire, intercity and local, 
ong and short haul, can probably agree 
mn one point: No state should ask its 
lighway users to meet a highway use 
harge based completely on the pet as- 
ignment theory of any allocation “ex- 
ert.” To do so in the face of the incom- 
lete status of the basic data upon which 
pplication of any of the theories must 
ve founded would be extremely arbi- 
rary, to say the least. The best that can 
ye said for the theories of allocation at 
he present time is that they represent 
lighly intangible approaches to a most 
complex subject. 


An analogy to the process of tax or 
tility valuation suggests itself. The 
doption, for such purposes, of any par- 
icular theory of evaluation to the exclu- 
ion of all others has been considered as 
apricious conduct by the courts. For 
nstance, sole reliance by tax or rate 
naking bodies on “reconstruction new,” 
Yr original cost, or capitalization of 
tock and bond prices, or capitalization 
yf net earnings, or some other single set 
yf criteria, each of which produces its 
wn type of distortion, has been regu- 
atly upset by judicial determination. It 
loes not seem too unreasonable to re- 
juest that the authorities follow the 
ame approach in assessing highway user 
esponsibility. 


The judicial attitude on this subject 

1as probably best been summarized by 
Vir. Justice Black in the recent case of 
Capitol Greyhound Lines et al vs. Brice. 
339 U.S. 542, 70 Sup.Ct. 806, 94L ed 
053, 17ALR2d 407). In upholding a 
Viaryland tax on the market value of 
rehicles, imposed as a condition prece- 
lent to the issuance of a title certificate, 
1e said: 
“”. . Complete fairness would require that 
. State tax formula vary with every factor 
ffecting appropriate compensation for road 
ise. These factors, like those relevant in con- 
idering the constitutionality of other state 
axes, are so countless that we must be con- 
ent with ‘rough approximation rather than 
yrecision.’ Harvester Co. v. Evatt, 329 U. S. 
116, 422-423. Each additional factor adds to 
.dministrative burdens of enforcement, which 
all alike on taxpayers and government. We 
lave recognized that such burdens may be 
ufficient to justify states in ignoring even such 
. key factor as mileage, although the result 
nay be a tax which on its face appears to bear 
vith unequal weight upon different carriers. 
Aero Transit Co. v. Georgia Comm’n, 295 S. 
J. 285, 389. Upon this type of reasoning rests 
yur general rule that taxes like that of Mary- 
and here are valid unless the amount is shown 
o be in excess of fair compensation for the 
privilege of using state roads. 


“Our adherence to existing rules does not 
nean that any group of carriers is remediless 
f the total Maryland taxes are out of line with 
air compensation due to Maryland. Under the 
ules we have previously described, such car- 
jers may challenge the taxes as applied, and 
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upon proper proof obtain a judicial declaration 
of their invalidity as applied. Ingels v. Morf, 
300 U.S. 290. Cf. Clark v. Paul Gray, Inc., 
306; UES2 583: 

“Th a new rule prohibiting taxes measured 
by vehicle value is to be declared, we think 
Congress should do it....” 


All affected parties shrink from the 
very thought of congressional action in 
this field, but the suggestion of Justice 
Black gives still another reason why 
reasonable, fair user tax plans must be 
evolved. 


Until there can be agreement that 
there is but one proper way to apportion 
user tax responsibility, it seems only fair 
that no one should be asked to pay a 
share unless it has been arrived at by a 
fair combination of the presently ac- 
ceptable theories. Commissioner Mac- 
Donald has suggested this* in his state- 
ment to Congress to which we have al- 
ready referred, and his approach seems, 
to the writer at least, the only avenue 
now open which will produce an equit- 
able result. 


He has shown that the graduation of 
tax responsibility indicated by an analy- 
sis on the basis of operating costs might 
be used as a suggested lower limit of 
motor-vehicle tax rates just as the find- 
ings of a ton-mile solution might give 
the upper limit. He further points out 
that even an approximate incremental 
solution, considered with these curves 
of assignment should provide an ade- 
quate basis for devising an acceptable 
compromise. 


Before highway users can be called 
upon to meet the costs which we have 
been discussing, it is essential that high- 
way needs be appraised and the total bill 
stated in terms of dollars. This appraisal 
should not be left exclusively to the state 
highway departments, whose official 
function is the development of the basic 
facts. These departments are entitled to 
the constructive criticism and assistance 
of legislative committees and interested 
citizens in preparing the programs 
which will provide essential transporta- 
tion facilities and community services. 
No tax plan for highways can be ac- 
cepted or rejected in the abstract. It 
must be considered in relation to the 
dollars needed to do the job. 


This important task of putting a price 
tag on the highway requirements of our 
states belongs not only to government 
but to individual citizens as well. It is a 
community responsibility. Hal H. Hale, 
Executive Secretary, American Associa- 
tion of State Highway Officials, states :5 


“.. It would seem that we must ultimately 
face the fact that with our present highway 
construction program and our present pro- 
duction rate of motor vehicles, we will very 
quickly come to the point where it may be 
necessary to limit the number of motor 
vehicles that can use our roads. This is cer- 
tainly not a desirable state of affairs for the 
motor industry, or the general public. 

“Tt is extremely unlikely that we will ever 


*“4 Factual Discussion of Motortruck Op- 
eration, Regulation, and Taxation,” supra; 
Appendix VI, page 100 et seq. 


’“Highways Are Your Business,” The 
Highway Magazine, January 1952, pp. 6, 7. 


solve this highway problem, if we follow the 
financing trend of recent years. That is, to 
attempt to construct all needed improvements | 
from revenues derived solely from the high-- 
way user tax. More and more, public opinion 
has turned to the philosophy that the highway | 
user tax alone can and should support the road 
program. I personally believe that this will be 
impossible. 

“Everyone benefits from the highways, 
whether or not they own a motor vehicle. We 
have long held to the philosophy that the 
bachelor and spinster should pay taxes to sup- 
port our public school system. All married 
people pay a tax to support the schools, even 
though they may be childless. 


“The same thinking that makes these financ- 
ing methods sound applies to our road system. | 
The mails are delivered over rural free de- 
livery routes. Produce is carried to market and | 
purchases are delivered, in one way or another, | 
by motor vehicles moving over publicly sup-_ 
ported roads or streets. 


“There is much research to be done in the 
field of highway finance, and the sooner we) 
get about it the quicker we will be relieved of | 
some of our serious highway problems. | 


“A good highway system is vital to our | 
nation. It is vital to you as an individual. If 
such a system is lacking, you have only your- | 
self to blame. Highways are your business.” 


R. H. Baldock, state highway engineer 
of the State of Oregon, in his talk, “Who | 
Should Pay for the Highways?” deliv- 
ered to the annual meeting of the Wash- | 
ington Good Roads Association, Sept. 
14, 1951, emphasized that a general com-") 
munity responsibility for roads should} 
be considered before any assignment is 
made to the road user. Commissioner | 
MacDonald has taken the same position. 
The principle is generally accepted, but | 
has been somewhat neglected in applica- | 
tion in recent years. Commercial high~ 
way users should bear this fact in mind | 
before agreeing to assumption of addi- | 
tional tax burdens. 


Ominously overshadowing the entire 
taxation picture has been the devising of 
certain tax structures which are de- 
signed to discourage particular types of 
highway use. Exorbitant tax rates on | 
any segment of commercial users do not 
produce added highway revenue. They 
are punitive in nature and discourage 
the type of use affected. As the use is 
discontinued, tax revenue ceases. When 
it is borne in mind that the use of high- 
ways is in the public interest and greater. 
use means greater benefits to all, there 
can be no conclusion but that use of our 
highways should be encouraged, espe- 
cially commercial use. Discriminatory 
tax plans must be rejected. 


The growth of this region is inextric- 
ably bound up with the expansion of | 
highway transportation. Strategic de- 
centralization of factories, suburban re- 
distribution of urban populations, “de- 
velopment of vast areas in the West not 
served by any transportation save that 
available by the public highways, all 
indicate the tremendous need for a broad 
highway program in every state. The 
motor transportation industry recog- 
nizes its responsibility and is prepared to 
cooperate with the administrators and- 
legislators of the various states as well’ 
as other user and citizen groups in work- 
ing out satisfactory taxation and financ- 
ing for this vital phase of Americal life. 
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“) TDRODUCTION OF GRAVEL and 
q crushed rock is an operation of vital 
“.") interest to every contractor in the West. 
‘|, This is particularly true in 1952. With 
| an accelerating highway program in this 
‘/ region, and with competition among 
“’ contractors getting keener, the bid fig- 
_ ures and actual costs of setting up, oper- 
' ating and maintaining a rock plant rep- 
resent an important element in the final 
profit on any job. On a typical divided 
highway project in California, for ex- 
sl) ample, the production of crushed sub- 
1) base and mineral aggregate material 
i) amounts to about 10% of the total job 
will dollar. The smarter the contracting out- 
fit the more attention will be given to 
the rock production phase of the job. 


mintee 


| An example of progressive 
he) Western thinking 


One of the best examples of this line 
of thinking, in connection with Western 
contracting is that of Jack Kasler of the 
_| Sacramento firm of Fredericksen & Kas- 
xi) Jer. This company has just moved in on 
ot | a 9-mi. divided highway improvement on 
tt? U. S. 66 on Cajon Pass, between San 
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An interview on 
this important subject 
with 
JACK KASLER 


Bernardino and Victorville. Kasler’s 
$2,100,000 bid was low at a time of the 
year when competition was particularly 
keen and 12 bidders were after this big 
project. In the belief that Kasler’s view- 
point reflects the thinking of progressive 
Western contractors, he was asked to 
comment on the following questions: 


Q: What is the general nature of your 
work, Mr. Kasler? 

A: “We're principally highway build- 
ers, but we’ve also done airfields, dams, 


ow to handle a rock plant 


| ... A key to successful Western highway contracting 


| CAPACITY LOAD on the feed belt is one essential to getting capacity output from your rock plant. Of course, all other opera- 
tions must be organized and equipped for this output, if maximum efficiency is to be obtained. 


bridges, and railroad jobs. We like air- 
field work when we can get it.” 


Q: What jobs have you done the past 
few years? 


A: “The $800,000 Cuesta Grade near 
San Luis Obispo, the Miles Station job 
—about $1,400,000—near the same town, 
an $800,000 road job at Running Springs, 
and a $1,100,000 job at Pismo Beach. We 
did a $1,400,000 job at Beaumont on U. S. 
70, and finished $800,000 jobs at Thou- 
sand Oaks and the Oxnard Airbase last 
year. We’ve got a $400,000 job at Mon- 
talvo, this one, and a $500,000 bridge on 
the Hollywood Freeway at present.” 


Q: Is the preparation of crushed rock 
and gravel a sufficiently important item to 
cause concern or special attention in your 
bids? 


A: “You bet it is. Crushed rock items 
amount to a sizable part of most con- 
tracts. On this present Cajon Pass job 
one big rock pit was specified by the 
engineers in the middle of an excavation 
prism. It was a tough setup and there 
wasn’t time to figure it out as closely as 
we would have liked. We took a chance, 
but I was concerned about that item 
until the bids were opened.” 


QO: What factors do you consider in the 
selection of rock production equipment? 


A: “Several, with unit cost of produc- 
tion as one. The ability of a plant to be 
moved around quickly from place to 
place and operate at near-capacity pro- 
duction over long periods of time, and 
others. I don’t need to tell you that a lot 
of our Western pits often have native 
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gravel, maybe 70% of which will pass 
specifications. Naturally, we wanted a 
plant with some kind of bottom deck 
feed to pass all that acceptable material 
right away, without running it through 
the crushing mechanism. Our Pioneer 
46 VE Duplex meets all these require- 
ments.” 


Q: Is your plant fully portable, and how 
fast can you move? 


A: “Our plant is as fully portable, as 
any big rock plant I know of. We can 
demobilize and move for about $1,000. 
And that'll let you make a lot of moves 
and setups. Right here at Cajon Pass the 
portability of our rock plant is going to 
let us handle that big 700-ft. pit in the 
roadway prism without stockpiling the 
material. We can set up our plant at one 
end, feed it by gravity with a U-dozer, 
and take 350 ft. off the south end, hauling 
that material out to finished grade. 
Later, when the grade is finished all 
around that point, we’ll move the plant 
to the other end of the deposit and work 
the remainder out for mineral filler in 
the hot mix. We can tear down and 


move and be set up again in about three 
shifts.” 


Q: How about transportation over the 
highways? Have you solved that? 


A: “I think so. Our plant is just a few 
tons over the legal weight limit per axle 
in California, and once, on a move from 
Monterey down the coast, we had to 
load it on a trailer to come within the 
law. But we’ve whipped that problem by 
taking out the roll crushers for a com- 
plete overhaul and hard facing prior to 
a move to a new job. Naturally, that’s 
good maintenance for the plant. We 
haul the rolls to the new job on a sepa- 
rate truck, and the crushing plant can 
then move legally on its own rubber.” 


Q / Do you usually use the specified rock 
pits, or do you pick alternates? 


A: “We use the ones specified if pro- 
duction costs are anywhere near com- 
parable with other sources. Bear in mind 
that these highways and airfields are 
built to last by engineers who know their 
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business, and that extensive tests of the 
general area were made by these engi- 
neers before we move in. | believe you’re 
helping the engineers get a better job 
where you can use the pit sites they 
select. 


QO: What factors do you usually con- 
sider in setting up your rock plants? 


A: “The most important, in my opin- 
ion, is to set up the plant to eliminate 
secondary stockpiling entirely, if pos- 
sible. Any time you stockpile material 
you’ve added a dime a ton to your cost. 
Of course, sometimes it’s advantageous 
to stockpile in winter, when you want to 
keep key men and equipment busy, but 
even then our company tries to use that 
period for maintenance and heavy re- 
pairs. 

“Other important considerations in 
the setup of a rock plant are ease of 
movement by hauling trucks, and the 
efficiency of the feed of raw material. 
The modern U-type dozer on a tractor 
like the D8, HD-20 or the TD-24 is an 
excellent tool to feed a rock plant and 
keep it running at capacity.” 


Q: If conditions are right, does the 
modern portable rock plant stand a fair 
chance of delivering capacity tonnage? 


A: “It will often exceed capacity ton- 
nage if conditions are right. For ex- 
ample, in a pit where a sizable percent- 
age can be scalped off the bottom deck 
and where the oversize material is not 
hard, most modern plants will show top- 
notch performance. In a coarse pit 
where the rock is exceedingly hard 
you've got to take it easier. Our plant is 
driven by a Caterpillar diesel and electric 
motors. The development of the present 
day diesel engine and dustproof motors 
has done a lot to make rock production 
more efficient.” 


Q: What factors are important in plant 
operation? 


A: “Well, there are a lot of important 
things to consider. For example, you 
can’t expect a plant to turn out capacity 
tonnage hour after hour unless you make 
certain you’ve got enough trucks to 


AT THE SITE, plant is ready to process the 
rock in this sidehill cut that will provide 
added width for two more lanes. One set- 
up will be made at each end of 700-ft. 
length of cut without stockpiling. 


keep the material hauled away. And that | 
in turn means arranging for blades, 

rollers and spreader boxes to handle it 
on the fill or roadway. | 


Adjusting for pit conditions | 


“Another important item in the capac- | 
ity operation of a rock plant is the ad-) 
justment of that plant to meet changing | 
pit conditions. Suppose we had our jaw 
set rather close on a predominantly fine 
pit, but. that the pit characteristics 
changed suddenly, as often happens, and 
the run of raw material changed to 
coarse, oversize stuff. If the operator 
didn’t change the jaw crusher setting, 
the jaw would be working beyond its, 
capacity while the roll crusher was loaf- 
ing. In our plant we open the jaw set- 
ting, while the machine is running, to 
ease the jaw’s work and route more ma- 
terial to the rolls to get a balanced opti- 
mum work condition. If the pit then 
started running fine, we’d choke down 
the jaw setting to ease the work the rolls 
were doing. 

“The operation of any rock plant is 
seldom better than the over-all organiza- 
tion of the project as a whole, because as 
a rule the rock production item has to 
be fitted into grading schedules, instal- 
lation of drainage culverts and struc- 
tures, median construction and paving.” 


QO: How about trucks? Do you use your 
own? 


A: “No. We havea specialty trucking 
concern which gives us better service at 
lower cost than we could do the work 
ourselves. The outfit is dependable and 
will assign what trucks we need to our 
job. Naturally, they’re standardized 
pretty well the same as we are and can 
keep everything running in good order. 


The hauling problem 


“Our method is excellent here in Cali- 
fornia where we have good trucking 
concerns. But if our business happened 
to be in some other state we might de-. 
cide to haul our own material. Those. 
things are simply a matter of thinking’ 
the problem through and working with 
whatever conditions exist.” 
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TOWED to the job site on its own rubber, 
plant had roll crushers removed during 
the trip for overhaul and hard-facing. 
This plan also brought the unit to legal 
California highway weight requirement. 


Q: Does maintenance pay, or can it be 
overdone ? 


A: “TI know of no point of diminish- 
ing returns in the preventive mainte- 
nance of our equipment. I don’t believe 
you can overdo it, particularly now when 
parts are none too plentiful and steel is 
in short supply. We follow Pioneer’s 


factory specifications strictly on the rock 


plant, Caterpillar’s instructions on the 
diesel engines, and so on. We ran about 
a million tons of crushed rock through 
the first set of jaws on our plant without 
any bearing or other trouble or without 
replacing the jaws. I believe that was a 
result of good maintenance. 


No mystery in maintenance 


“It’s always seemed funny to me that 
preventive maintenance is supposed to 
be some kind of an intricate science. It 


| isn’t at all. There is nothing mysterious 


or hard about it if there is a definite, 
tough and systematic policy established 
at the top of an organization. 

“Take some of our toughest compet- 
itors: Peter Kiewit Sons’ Company, 
Griffith Company, and Guy F. Atkinson. 
Or outfits like Western Contracting 
Corporation. One of the big things that 
makes them tough to compete with is 


‘GEORGE BELL, plant superintendent for Fred- 


_ \ericksen & Kasler, is key man on contractor's rock 


production. His plan for maintenance is to take 
care of mechanical trouble before it occurs. 


the intelligent way they use and main- 
tain their equipment. A careless con- 
tractor is probably overhauling major 
units of expensive diesel machinery at 
2,000 hours. Outfits like the Kiewit Com- 
pany get 10,000 hours before it’s neces- 
sary, and then they do it at much less 
cost because fewer parts are required. 


“Preventive maintenance isn’t some- 
thing to be indulged in only when the 
United States is at war and parts are in 
short supply. It’s something that will 
give a contractor an edge on his compe- 
tition at any time, if he practices it faith- 
fully. Anybody can find out all about the 
subject by consulting the manufacturer’s 
maintenance manuals, and getting extra 
copies so the mechanics can have theirs 
too.” 


QO: Yowve got a modern rock plant, Mr. 
Kasler. Do you feel that most modern rock 
plants are really ahead of older models? 


A: “They certainly are. And they’re 
a long way ahead of old, outmoded sta- 
tionary plants which can’t be modern- 
ized because the demand isn’t great 
enough to justify the expense. Modern 
rock plants regardless of make are likely 
to have improved features, representing 
experience with the machines in the 
field. And if you’ve got a good plant 
operator, your plant will likely have a 
few extras he has thought up.” 


QO: How important ts the plant superin- 
tendent? Isn’t there increasing emphasis on 
his importance ? 


A: “The plant superintendent is one 
of the most important key men in any 
organization, and he’s one of the hardest 
to find, any more, because unfortunately 
a lot of our younger construction men 
don’t see the good future there is in this 
kind of a job. George Bell, our plant 
superintendent, is exceptional. He spots 
trouble in the plant and has it corrected 
before the equipment can break down. 
On Sundays you'll see him welding 
something here or there to make sure 
the plant output will be sustained the 
following week. Parts which need re- 
placement more frequently than others 


are there in George’s stock bin. An 
that brings up something else: you’v 
got to give your plant man what hi 
reasonably needs in the way of parts anc 
tools, to expect him to make any show 
ing. 

“A good plant man can do a lot towar« 
making excellent operators out of run 
of-the-mill hands. By giving these met: 
training and encouragement, I believ 
he can do a lot to arouse the interest o 
these men; to put construction in thei 
blood the way we’ve got it in ours. An 
some good young fellow should b 
picked to understudy these old timers 
Like all of us, they won’t last forever. 


Broad perspective helps 


Jack Kasler then added some word 
of general comment, pointing out tha 
plant men, as well as foremen of an 
kind, will be more valuable if their per 
spective is broad. He and George Bel 
frequently visit jobs to see how th 
other contractors are handling thei 
construction problems. Whenever h 
can, Kasler tries very hard to talk to al 
the engineers and designers, because i 
he knows what they want he can d 
them a better job. 


A broad background including wor! 
as a construction engineer with the Mis 
souri State Highway Department, and : 
range of highway work geographicall: 
from “both sides of the fence” he ha 
the qualifications for counsel. In th 
range of contracts his firm has tacklec 
he is one of the West’s most successfu 
contractors. 


More important than ever 


At no time in the construction histor 
of the West has the proper selectior 
operation and maintenance of equipmen 
of all kinds been more important than i 
the current construction year. If a 
Western contractors will review thei 
rock production set-ups with a viev 
toward full efficiency, the profits on thi 
important contract item will rise. In du 
time public money for highway and air 
port construction will buy more pave 
ment than ever before. 
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“GLULAM"’ BRIDGE 


for 


100-TON LOADS 


Timber logging bridge with 180-ft. clear 
span designed for off-highway trucks 
having a gross weight of 100 tons — 
Two 180-ft. camelback trusses constructed 
entirely of glued laminated members and 
deck beams — Erection carried out with 
self-propelled “‘sky hook” 


ADMINISTRATION 
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MAINTENANCE 
MUNICIPAL 
BRIDGE 


citi ADVANCE in utilizing the 
XS unusual properties of glued lam- 
ated timber is again demonstrated by 
1c 180-ft. clear span logging bridge re- 
ently designed and fabricated by Tim- 
>r Structures, Inc., for the Kosmos 
imber Co. of Kosmos, Wash. This 
‘ridge consists of two 180-ft. camelback 
usses constructed entirely of glued 
minated members and glued laminated 
eck beams suspended at panel points 
) ft. on center, extending beyond 
usses to provide outrigger bracing to 
uss web members. The roadway is laid 
ith 2 x 12-in. laminated pieces on edge, 
yanning between deck beams. 


russ design 


Although the trusses resemble the 
wstring type, the top chord members 
‘e a series of straight segments 1834 x 
7 in. in section. These segments were 
ade straight to eliminate eccentricity in 
1e top chord between panel points, thus 
lowing a reduction in section and 
mplifying manufacture and handling. 
ower chords were made double, each 
ember 9 x 145% in. in section and 60 ft. 
| length. This necessitated the use of 
nly two splices for the full length of 
1e lower chord. 

These chords were made in two pieces 
» that four timber connectors, rather 
lan two could be used with each bolt. 
uch an arrangement greatly reduced 
ie length and cost of heel joints and 
wer chord splices. Deck beams at each 


TYPICAL LOAD on the completed bridge. In addition to gross loads of 
100 tons, bridge was designed to carry heavily concentrated loads induced 
by 70-ton track and wheel-mounted loaders used by logging company. 


By 
R. L. BROSY 
Northwest 
Washington 
Representative 
Timber Structures, 


Inc. 
Seattle, Wash. 


panel point consist of two beams 7 in. 
wide and 39 in. deep. They are hung by 
bolts and angles welded to the steel gus- 
sets at the lower chord and web connec- 
tion. Each beam extends beyond the 
truss on one side only. All webs consist 
of two members approximately 9 x 9 in. 
in section. 

Bracing members and nailed lam- 
inated decking represent the only mate- 
rial which is not glue-laminated. All con- 
nections on the trusses were made with 
steel gusset plates, bolts and shear plates. 
All timber was pressure treated with 
a mixture of 50% creosote and 50% 
petroleum oil. Bolts, split rings and 
shear plates were heavily galvanized, 
and all gussets painted with red oxide. 


100-ton loading 


Design work was done by R. W. 
Ebeling of Timber Structures’ Portland 
office. The bridge was designed to sup- 
port two fully loaded off-highway log- 
ging trucks each having a gross weight 
of 100 tons, and also provide for heavily 
concentrated loads induced by 70-ton 
track and wheel mounted loaders used 
by Kosmos Timber Co. Laminating and 
fabricating of all material was done at 
the Portland plant of Timber Structures, 


and was pressure treated in transit with 
delivery being made to the bridge site 
by truck. 

There are, of course, many ways of 
erecting this type of bridge, and the 
selection of the method requires con- 
siderable thought. The Cowlitz River at 
the site was too deep and the bridge ele- © 
vation too high above water to allow 
the economical driving of piling for 
falsework. For this reason, plus the fact 
that Dan Soderlind, superintendent, 
Kosmos Timber Co., had good high-line 
riggers available, it was decided to as- 
semble the trusses flat on the ground and 
place them with a high line. One side of 
the crossing offered many trees for use 
in rigging. On the other side it was 
necessary to erect a 120-ft. spar and tie 
off all rigging to old stumps left from 
earlier logging. 


Erection by “sky hook” 


The skyline actually was four 14%4-in. 
cables providing support for Phil Gra- 
binski’s “Philstram,” a_ self-propelled 
“sky hook” containing its own power 
unit for lifting. Each truss weighed 30 
tons, and they were picked up at two 
points, at the center line by the “sky 
hook” and 15 ft. from one end, below the 
center of gravity, by a log loader. This 
two point suspension provided contrvl 
of the truss at all times and both trusses 
were placed in good time with no serious 
trouble. 

Deck beams and decking followed 
quickly, all placed by the “sky hook.” 
The assembly and erection of the trusses 
was carried out by personnel of Kosmos 
Timber Co. under the supervision of Ed 
Moulton, superintendent for Timber 
Structures. 

The advantages of using glued-lam- ~ 
inated material or “Glulam” as it is more 
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commonly called, on a bridge of this type 
| may be listed under four broad points: 

(1) design flexibility, (2) elimination of 

maintenance problems, (3) longer life 

and (4) reduced costs. Mentber sizes 
used on this job are a good example of 
- the flexibility which Glulam provides 
_ the engineer. The 1834 x 177%-in. x 17-ft. 
| top chord members, the 9 x 145¢-in. x 
60-ft. lower chord members and the 7 x 
39-in. x 30-ft. deck beams would be dif- 
ficult, if not impossible, to obtain in high 
stress grade sawn sticks. All straight 
Glulam members are built up of 2-in. 
nominal material, widths are slightly less 
than standard S4S material and depths 


members may be “shop grown” to any 
size and shape within the limits of trans- 
portation facilities. High grade material 
may be placed within the member where 
the greatest stress occurs. This quality 
of flexibility makes the possibilities of 
_ Glulam as a structural material almost 
_ unlimited. 


Maintenance of “Glulam” 


Maintenance problems caused by 
| shrinking, checking or twisting of sawn 
_ timbers are eliminated because all mem- 
| bers are kiln dried to approximately 12% 
| moisture content. All members remain 
_ dimensionally stable and all connections 
stay tight. Creosoted sawn timbers, 
| which give years of satisfactory service, 
| do eventually succumb to decay and rot, 
- usually at some point where checking or 
| wear expose untreated portions of wood. 
_ Glulam members, being kiln dried before 
treatment, take a deeper penetration of 
preservatives, and do not check and ex- 
pose untreated wood. Larger sizes elim- 
inate many connections and splices, al- 
ways a likely spot for rot or decay. 
The other advantage of lower cost 
» may seem surprising to those used to 
-, comparing Glulam to sawn members on 
_ acost per thousand basis; however, the 
_ higher stresses allowable and larger 
sizes available to handle the loads of 
such a bridge so reduced the gross foot- 
_ age required that the cost with Glulam 
was less. 
It is interesting to note that this 
bridge was originally designed and 


THE ROAD PROGRAM of Maricopa 
County, Arizona, has been described by 
its county engineer as $20,000,000 behind 
schedule. With its traffic volumes rela- 
tively heightened by urban development 
around Phoenix, the 4,200-mi. road sys- 
tem is undergoing wear and tear at a 
rate exceeding that of improvement by 
an estimated 4 mi. per yr. To remedy 
the situation, County Engineer Howard 
L. Shelp recommends doubling the 
counties’ share in gas tax funds and 
adoption of two proposed laws relating 
| to standards for subdivision roads. 

Shelp has had a budget of $1,130,000 
| for Maricopa County roads during the 
| past fiscal year, about $925,000 derived 


from gas taxes; but the total was still 
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_-are some multiple of 15 in. Structural 


ERECTION of 30-ton trusses was carried out using four 1!/4-in. cables as skyline attached to a 
self-propelled "sky hook." Another view of completed bridge is shown below. 


quoted based on using all sawn material. 
This was done at a time when water- 
proof glues were “frozen” by the Gov- 
ernment. Before fabrication began, how- 
ever, the proper glues were made avail- 
able, and the bridge redesigned accord- 
ingly and a substantial reduction in cost 
passed on to the owner. 

Data on this bridge are as follows: 

Clear span—180 ft. 

Height of trusses at center line—25 ft. 


Roadway width between wheel guards 
—16 ft. 


Arizona county ponders ways to ‘‘catch up”’ 
$20,000,000 worth of road deficiencies 


about $1,000,000 short of what is re- 
quired to maintain and expand the sys- 
tem in a proper manner. Doubling the 
counties’ tax allocation (from one cent 
to two) would make up most of the 
deficit. Shelp notes that the counties’ 
share once was higher than at present, 
having been reduced one-third by legis- 
lative action in 1946 and the money di- 
rected instead to municipalities. The 
cities need the money, Shelp admits; so 
the problem seems one of increasing the 
tax per gallon rather than changing the 
method of distribution. 


In the matter of subdivision streets, 
legislation has been proposed (and 
turned down at the last legislative ses- 
sion) which would both save and cost 


Clearance between trusses—19 ft. 

Vertical clearance—unlimited. 

Load capacity—2 logging trucks, each 
with a 100-ton gross weight. 


Two smaller logging bridges utilizing 
substantial amounts of Glulam were in- 
stalled on the Olympic Peninsula ap- 
proximately two years ago, and a third 
one, similar to the Kosmos job, is now 
being fabricated. However, the Kosmos 
project represents the first all Glulam 
bridge truss design erected in Wash- 
ington. 


the county highway department money. 
The measures would certainly have 
cleared the air regarding responsibility 
for subdivision street maintenance, and 
thereby put an end to engineers’ and tax- 
payers’ headaches. Toward a saving—an 
indirect one—it was proposed that the 
county engineer be authorized to write 
the specifications for subdivision pave- 
ments. Such authorization would have 
guaranteed their adequacy, ending the 
current annual loss of many “improved” 
roads built to insufficient standards dur- 
ing the course of residential develop- 
ment. In furtherance of this idea, 
another proposed law would have em- 
powered the county to maintain such 
subdivision roads. At present, the county 
is not allowed to remedy poor conditions 
that arise—ruts, chuckholes, and the like 
—and can only watch as a patch job be- 
comes a reconstruction project through 
deterioration under continued traffic. 
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SEAL COATS—Problems & methods 


VERY HIGHWAY ENGINEER 

has a pet definition for a seal coat— 
yne of the briefer ones states: “a seal 
‘oat is a thin asphalt surface treatment 
ipplied to a pavement surface with or 
without a cover of mineral aggre- 
xate...” In addition to the problem of 
lefining it, engineers and technicians 
lave attempted for many years to reduce 
seal coating formulas and factors to an 
~xact science. 

However, as detailed and valuable as 
his laboratory and theoretical work is, 
some of these same men are among the 
irst to admit that seal coat work has its 
»yractical side—that local conditions of 
supply, weather and traffic cause vari- 
ibles that can only be determined and 
evaluated on the spot. In the final analy- 
sis, the results, good or bad, are in the 
1ands of the men who have the job to 
lo. 


Purposes of sealing 


There are six generally accepted pur- 
poses for sealing pavements: 


1. To seal a new or old road surface 
against the entrance of moisture 
and air. 


2. To provide a non-skid texture 
where the existing road surface is 
smooth and slippery. 


3. To enliven a dry or weathered sur- 
face and improve wear resistance. 


4. To reinforce and build up a pave- 
ment structure. 


5. To improve luminosity or night 
visibility. 

6. To provide a demarcation for traffic 
guidance between shoulder sections 
and traffic lanes. 


Of these six purposes, it is generally 
agreed that 1 and 2 are the two most 
important functions. 


To these six there has been added, 
more or less recently, a seventh purpose: 


7. To provide additional asphalt 
binder to the exposed surface of 
asphaltic concrete and other bitu- 
minous pavements to facilitate traf- 
fic sealing without affecting surface 
texture and non-skid values. 


No seal coat will accomplish all seven 
purposes, but combinations of two or 
more are achieved on many projects 
when any one of the seven is chosen as 
the primary purpose. Their use should 
not be extended beyond the benefits and 
uses as outlined. Don’t expect to cure 
alligator cracking caused by base fail- 
ures or corrugations due to unstable 
mixes, by the application of a seal. Seal 
coats are less costly than any other type 
of surface treatment. They do, however, 
require careful planning, and competent 
supervision. The work is carried on at 
a rapid rate, errors are difficult to cor- 
rect, and expensive to correct. These 
errors, if they do occur, bring quick and 
ofttimes violent, adverse public reaction. 
A good seal coat job can change the 
entire appearance and surface texture of 


Most perplexing problem of asphalt high- 
way construction is “‘to seal coat or not to 
seal coat,’ and when and how —The prin- 
ciples are presented here, along with de- 
scriptions of the more recent developments 


District Engineer 


an old pavement; and conversely, a poor 
job can ruin the surface of a perfectly 
good pavement, particularly plant mixes. 


Why and when to seal 


Too little attention is paid to “Why 
and When to Seal.” The matter of when 
to seal falls into a similar category as the 
selection of the type or grade of asphaltic 
material to be used on a seal job—that 
is, the decision rests with a policy form- 
ing group. All too often pavements are 
sealed that do not need sealing. This is 
particularly true of asphaltic concrete 
or plant mix pavement. On the other 
hand, in oil mats and macadam pave- 
ments, the seal is an integral part of this 
type of pavement, but such is not the 
case with asphaltic concrete. In many 
instances, the sealing of these high-type 
pavements is an unnecessary expendi- 
ture and waste of money. 


Not always necessary 


Asan example of the type of pavement 
that does not need to be sealed, a section 
of U. S. 99, the most heavily traveled 
highway in Washington, between Se- 
attle-Tacoma, resurfaced in 1948-1949, 
was not sealed, and not until last summer 
was any part of it sealed; also the Forks- 
Hoh River highway on the Olympic 
Peninsula, constructed in 1950 and not 
sealed in an area with over 100 in. of 
rainfall per year. As a matter of fact, 
none of the asphaltic concrete pave- 
ments placed in Washington by the state 
are sealed. This is also true in the cities 
of Seattle, Tacoma and Spokane. 

Non-skid qualities are an intrinsic 
part of asphaltic concrete and plant-mix 
pavement surfaces. The kneading action 
of pneumatic tires will seal the surface 
particles together in a short time under 
favorable weather conditions. And pav- 
ing in unfavorable weather is not a good 
policy at any time. In Oregon per- 
meability and skid tests are to be con- 
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ducted prior to placing a seal on new 
AC pavements. If the tests prove satis- 
factory, sealing is to be deferred until 
such time as the pavements require im- 
provement of surface texture. This 
policy is in line with modern practice. 


Why do failures occur? 


Here are some theories gathered in 
discussions of poor jobs with different 
engineers, inspectors and laymen during 
the past few years. 


1—The seal coat aggregate contained 
too many fines, the rock was too dirty, 
the fines blotted up the asphalt and the 
larger particles wouldn’t stick. 


2—The asphalt was applied when the 
atmospheric temperature was too low; 
the cement solidified before the rock 
could be applied, with the result that 
only the finer aggregate particles clung 
to the surface, and all the larger stone 
was kicked off. When warmer tempera- 
tures occur, a slippery dangerous surface 
develops. 


3—Asphalt cement was applied when 
the temperature was too high. The mat 
was too open and porous, and the bitu- 
men was absorbed. Not enough cement 
remained on the surface to retain the 
rock cover. 


4—Not enough asphalt was applied to 
the surface to hold the rock. Too light 
an application. 


5—Too much asphalt was applied and 
not enough cover stone, resulting in a 
similar condition as described in No. 2, 
a slippery, dangerous surface. 


Two additional theories of failures ad- 
vanced by the author quite recently are: 

6—Certain types of asphalt, when ap- 
plied to an asphaltic surface, penetrate 
down through the mat, soften it, and 
cause it to disintegrate, and 


7—The cover stone did not contain 
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'snough dirt, that these fines are neces- 
sary for the asphalt to cling to in order 
to keep it on the surface and prevent ab- 
‘sorption of the asphalt into the pave- 
/ ment. 

_ Most of these theories are based on 
‘sound reasoning and conditions; how- 
ever, the two latter reasons may not be 
in this category. They are mentioned 
‘merely to show some of the ideas ad- 
vanced for poor results. 


Cold weather problems 


The worst failures observed usually 
involved cold weather. The best jobs are 
done in mid-summer when temperatures 
‘are high. Oregon specifications provide, 
in general, that oiling operations shall 
not be carried on when atmospheric 
temperature is less than 65 deg., and that 
the work shall be performed between 
May 1 and October 1. Washington speci- 
fications provide for a minimum ground 
temperature of 50 deg. These require- 
ments did not get into the state specifi- 
cations by accident. More seal coats have 
been ruined by cold weather, during or 
immediately following its application, 
than by any other cause. 

Next to cold weather, dirty rock is 
probably the worst enemy of a good seal 
job. The State of Oregon has the solu- 
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tion to this problem in its specifications 
of %-in. to #10 cover stone. KEEP IT 
CLEAN: 

Wet weather may take its toll on some 
projects along the coastal area, but this 
cause is not considered a large failure 
factor. Of course, engineers responsible 
for carrying out this work on the coast 
do have a difficult job in attempting to 
predict the weather from day to day. 

To be successful, seal coats should 
undergo a curing period of manipulation 
by rubber-tired traffic in temperatures 
high enough to maintain the asphalt in 
a plastic condition. This effects an in- 
crease in the bonding area between the 
aggregate and the asphalt. Low tem- 
peratures tend to solidify the binder and 
result in destruction of the bond during 
initial traffic use. 

The importance of quickly spreading 
the cover rock on the asphalt cannot be 
over-emphasized, regardless of the grade 
or type of asphalt being used. When an 
asphalt mat is fluid the rock covers most, 
penetrates deepest, and makes the best 
bond, all in the least time. Rock applied 
immediately after the oil spread has the 
advantage of not only these factors, but 
in being more free to come to rest in a 
position with its largest face down, and 
has the advantage of the creep of the oil, 


due to capillary action, to improve its 
bond. 

Contractors will probably raise eye- 
brows at the following statement. One 
organization with a fine record for its 
effective seal coating will not permit oil 
spreads of more than 400 ft. Spreads of 
this length are allowed only after the 
crew has settled down to smooth opera- 
tion. They start with 200-ft. spreads. 
This is maintained with cut-backs, SC-6 
and emulsion. The organization referred 
to is Division VIII of the California 
Division of Highways, with headquar- 
ters at San Bernardino. Berndt Nelson, 
district construction engineer, main- 
tained that the short spreads were eco- 
nomical and that he received close con- 
tractor cooperation. The daily average 
of production was not lowered by this 
procedure, the rock retention was 
greatly improved, and spotting prac- 
tically eliminated. 


Types of asphalt and aggregate 


Asphaltic binders and types of aggre- 
gate cover have become fairly well stand- 
ardized. They can be listed without com- 
ment as: 

Coarse sand cover—Cutbacks RC-1-2, MC- 
2-3, RS-1 Emulsion. 
Clean %-in. cover—RC 2-3-4, MC 3-4, SC-6, 


OREGON—Cinder aggregate was used for this seal coat on U. S. 20, Bend to Burns highway. Detail of texture (right) shows the 
surface of the |/,-in. to #10 mesh cinders. Skid tests showed this surface to have the highest coefficient of friction of a!l tests made. 


on 


RS-1, RS-2 Emulsion, 200-300 paving 
asphalt. 

Clean %4-in. cover—RC 3-4-5, MC 3-4-5, SC-6, 
RS-1, RS-2 Emulsion, 150-200 and 200- 
300 paving asphalt. 

Clean 34-in. cover—RC 4-5, MC 4-5, SC-6, 
RS-1, RS-2 Emulsion, 150-200 and 200- 
300 paving asphalt. 

Graded gravel cover—MC 2-3, SC 3-4. 


Two new methods 


Two methods of seal treatments war- 
rant describing, because although not 
entirely new in the Northwest, they are 
not in general use. Each is applicable 
to a particular type of condition and 
use. The first is referred to as the “Dilute 
Emulsion Seal,’ and the second as the 
“Mixed Seal.” Referring back to the gen- 
eral purposes of seal coats, the first ap- 
plies to purpose No. 7 “To provide addi- 
tional asphalt binder to the exposed sur- 


face of asphaltic concrete . . . without 
affecting surface texture...” 
1—The “Dilute Emulsion,” “Black 


Seal” or “Construction Seal” has only 
recently begun to be used widely in 
California, with excellent results ob- 
tained. It is a single application of mix- 
ing type of asphaltic emulsion, made 
from a relatively low penetration paving 
asphalt—an asphalt having a penetration 
of from 40 to 90. The emulsion is diluted 
with water at the rate of about 1 part 
water to 4 parts emulsion. Application is 
at the rate of from \% gal. per sq. yd. to 
1/20 gal., depending upon the texture of 
the pavement. These rates are based on 
the diluted material. No cover is required 
and under normal conditions, the break 
is rapid and traffic can have it within 
1OmZ bine 

Because the diluted mixing emulsion 
has a very low surface tension, it pene- 
trates the surface voids rapidly, coating 
all of the exposed surface without bridg- 
ing across the larger openings. The very 
light application does not _ provide 
enough asphalt to fill the voids but 
leaves a materially thicker film on the 
exposed surface. The excess is deposited 
in the top 4 to % in. of the pavement, 
very effectively sealing off the remainder 
of the mix from air and water. Surface 
texture is unchanged, and the color is a 
little blacker than the usual fresh job of 
black top. It takes striping paint very 
well. Eventually, the color grays as on 
any job. That part of the seal undergoing 
contact with tires will in time disappear 
completely, but that which entered the 
voids, and is the only part important to 
this type of seal, cannot be reached by 
traffic and is protected to some degree 
from the sun. Its life and effectiveness 
will be long. 


Some precautions 


A few precautions should be observed. 
This method requires a mixing emulsion 
of relatively hard asphaltic cement base. 
It must be diluted with water to get the 
proper penetration and to avoid bridg- 
ing the openings. Watering the pave- 
ment before the spread is not a substitute 
for dilution. A damp surface may be 
beneficial, but if voids are partly filled 
with water the surface is left too rich, 
and bridging occurs. 

Within the limits specified, the rate of 


application should conform to the tex- 
ture of the pavement. In extremely hot 
weather, it has been found advisable to 
very lightly dust the seal at cross walks 
or where traffic starts and stops at sig- 
nals. The dust should not stick, and 
should not be applied until the emulsion 
is completely broken. Also, in very hot 
weather it is good to keep traffic off until 
the sun is low because the asphalt is 
tough and adhesive, and if pick-up does 
occur it will take not only the seal but 
may take part of the pavement with it. 
This is particularly true in the case of 
new pavements. 

Properly applied, this method is char- 
acterized by excellent sealing and non- 
skid value, low cost, protection from 
raveling, no oil excess to cause pushing 
or bleeding, no dust nuisance, and no 
expense for cover and picking up the 
whip-off. The principal requisite for this 
type of seal is that the surface of the 
pavement to be treated must have the 
essential non-skid properties inherent in 
the pavement surface. This seal may be 
applied to either new asphaltic cement 
and plant-mix, or to old pavements in 
need of surface rejuvenation due to oxi- 
dation. 

2—The second method is one used by 
the State of Washington to rehabilitate 
old surface treatments, road mixes or 
macadam penetrations, to level up the 
surface and improve riding qualities. 
The road-mix principle is used in this 
type of treatment called Mixed Seal or 
Leveling Treatment. It is generally used 
on secondary or lighter traffic highways. 
All mixing and processing is done with 
motor patrol blades; travel machines 
are not used. 


Applying “Mixed Seal” 

After all deep holes have been patched 
with previously prepared mixtures, ap- 
proximately 0.3 gal. of MC-3 is applied 
to the surface to be treated and covered 
with 5£-in. to 0 top course aggregate at 
the rate of 180 to 400 cu. yd. per mile of 
20-ft. roadway, depending upon the 
depth of the depressions and irregulari- 
ties to be leveled. Motor patrol blades 
next start mixing the aggregate back 
and forth across the roadway with the 
blade bit in contact with the oiled sur- 
face; the surface is “rubbed.” Ordinarily 
one 6-in. bit will be worn completely 
down in one day’s work. The friction 
causes the bit to smoke. In the opinion 
of Jack Stackhouse, bituminous engi- 
neer for the State of Washington, this 
is one of the most beneficial parts of this 
treatment, because this “rubbing” seals 


Wyoming highway feuds with an oil well 


ON CALIFORNIA’S more scenic high- 
ways, motorists have become accus- 
tomed to driving around, and even 
through, giant redwood trees. If a cer- 
tain difficulty is not soon resolved, Wyo- 
ming motorists might have to accustom 
themselves to a highway divided by an 
oil well. ; 
John Brorby had an oil well sitting in 
the center of the new Lance Creek cut- 
off road right-of-way. The contractor 


the cement into the surface of the exis 
ing bituminous mat in addition to 
moving many of the projections the 
cause roughness. 

After the aggregate has been blade 
several times, the partially mixed mate 
rial is windrowed, and additional MC. 
is added where needed. The mixing” 
then continued by blading until a uni 
form mixture is obtained. The windro 
is then spread over the roadway, an 
depending on the amount of aggrega 
used, the depression only will be filled, 
a complete covering of the roadway o 
tained. The roadway is then thorough] 
rolled. If the mixture has a tendency t 
pick up under traffic, a light spread o 
5£-in. to 0, or 4-in. to 0 material is mad 
on the surface. 


Where a minimum quantity of 54-ir 


to 0 aggregate is used in the mixture 
the roadway surface will be “bale 


° . ° 
headed” in places, and non-uniform i 


appearance. When 400 cu. yd. per mil 
or more aggregate is used, you have, i 
effect, a road-mix mat that produces 
uniformly textured surface and will nc 


require a seal coat for a number of year; 


Summary 


To summarize the things which mus 
be considered in the construction of 
good seal job, it is proper to restate th 
well-known, but often violated, goo 
practice rules of seal coating: 

1—Determine first of all if the surfac 
needs a seal. 


2—Plan the work for good warr 
weather. 

3—Prepare your old surface with an 
needed patching, taking particular cay 
to remove any loose or unstable area) 
and replace with sound material. If ther 
is any evidence of base failure, the 
should, of course, be repaired. 

4—Have the surface clean. 


5—Spread oil uniformly at the spec: 
fied rate—and not far ahead of the rocl 

6—Use clean, damp, dust-free rock. 

7—Apply rock uniformly, and righ 
behind the oil, at specified rate. 

8—Roll adequately, but avoid over 
rolling. 

9—Exercise proper control over traffi 
until the bitumen is “set” and you ar 
assured of good rock retention. 

If all these nine steps are adhered t¢ 
there should be no cause for worry. Th 
seal coat job will be a good one. 
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has another month’s work ahead of hit 
before he will be faced with the probler 
of building a road over, around, or wit} 
out Brorby’s oil well. 

Brorby has been having trouble wit 
drilling equipment in the one-year-ol 
well, which is now down to a depth ¢ 
4,160 ft. Probably no trouble will resu: 
unless Brorby brings in the well, i 
which case he will not want to abando 
the site. 


fter 12 years of floating on 
ake Washington, what about the — 


Pontoon bridge service record 


Opened to traffic in July 1940, this unique concrete 
‘| structure at Seattle proved an engineering success in 
spite of skepticism and paid for itself in nine years— 


7 Maintenance work has been at a minimum 


JA LMOST 12 YEARS have passed 
Y since the reinforced concrete pon- 
on bridge across Lake Washington at 
ia eattle was opened to traffic, and to a 
iw 4ecess which few such projects have 
_valed. Structurally the bridge has been 
| complete success, financially a com- 
lete success, and in respect to useful- 
“ess and service so great a success that 
“jorning and evening trafic now ap- 
‘|coaches the limits of its capacity. 
i) Mercer Island, in Lake Washington, 
ad the central east shore of the lake, 
yaarmerly connected with Seattle only by 
srries and by circuitous roads around 
_jae ends of this 20-mi. long lake, and 
‘erefore but lightly settled, were by 
lis bridge brought into close and im- 
ediate contact with the very center of 
attle and have become populous areas 
“yvered with hundreds and thousands 
tnew homes. Likewise this bridge and 
s easterly extending highway became 
1 integral part of the principal east- 
est highway of the state, saving 14 mi. 
: distance over the former route be- 
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tween Seattle and Snoqualmie Pass. Its 
cost was moderate and its tolls were 
moderate. Under these conditions suc- 
cess was practically inevitable. 

A dozen years ago, however, none of 
these now established facts and circum- 
stances were definitely proven. On the 
contrary the basic premise of the proj- 
ect: that a sound and stable bridge made 
up of concrete barges interconnected 
end to end, whose decks constituted the 
roadway, could be floated and firmly 
anchored across a large body of deep 
water was openly doubted and scoffed at. 
Property owners at the Seattle end of 
the bridge, who quite misunderstood its 
character and appearance, feared it 
would destroy/the value of their homes 
and fought the project bitterly. One of 
Seattle’s principal newspapers actively 
supported it; another actively opposed 
it 

So sustained and vociferous was the 
opposition that finally the Washington 
Toll Bridge Authority was advised the 
PWA grant of nearly $4,000,000 would 
be withdrawn unless the Seattle City 
Council endorsed the project. This nine- 
member body had expressed no formal 
opinion concerning it up to that time 
and found itself divided four definitely 
for, four definitely against and with its 
ninth member of uncertain mind. After 
a period of suspense this ninth member 
finally favored the bridge and it was en- 
dorsed, by a 5 to 4 vote! It was by this 
scant margin that the project was saved 
and went forward to consummation. 

Today no negative vote against the 
bridge could be found either in the Se- 


By 
HOMER M. 
HADLEY 


Consulting 
Engineer 
Seattle, 
Washington 


CREDIT for engineering projects 
must be allocated with caution, be- 
cause many minds and ideas are 
usually active during the process of 
conception and design. However, 
in the case of the Lake Washington 
Pontoon Bridge, built by the Wash- 
ington Toll Bridge Authority, the 
name of Homer Hadley is accepted 
by all as being identified more than 
any other with this unique project 
from the time the scheme was pro- 
posed until the twenty-five 4,558- 
fon concrete pontoons were cast, 
placed, anchored and connected to 
form the bridge. His comprehen- 
sive description of the project— 
both engineering and construction 
features — published in Western 
Construction, September 1939, re- 
mains the authoritative article on 
the subject. 

After twelve years of service, the 
bridge and highway engineers of 
the West should have a report on 
the adequacy of this unique struc- 
ture and the maintenance that has 
been required. Western Construc- 
tion has asked Mr. Hadley to pre- 
sent a summary of its service rec- 
ord.—Editor. 


85 


PROVING THE STABILITY of the concrete-barge bridge, which has a flotation depth of 7//2 ft., 
the structure is shown being buffeted by a 60-mph. wind. 


attle City Council or outside of it. All 
opposition to it has vanished. Even be- 
fore the construction was finished the 
Opposition newspaper, with admirable 
magnanimity, declared itself wholly 
mistaken as to the nature, stability and 
appearance of the bridge and declared it 
would be an asset to Seattle. Such in- 
deed it is, for apart from its great traffic 
usefulness the novelty of it—the fact 
that though built of reinforced concrete 
it is actually floating on the surface of 
the water and has no other support than 
the water—gives it very great interest 
to people, which a conventional type of 
bridge would have lacked entirely. 


Few cities have such a dramatic ap- 
proach as that presented to the motorist 
who rolls across the broad roadway of 
this bridge practically at water level, 
with the great snowy dome of Mt. Rai- 
nier to his left, the distant white of Mt. 
Baker to his right on the northern hori- 
zon, and with the steep hillside towards 
which he is advancing covered for miles 
in both directions with innumerable 
homes and gardens. The roadway leaves 
the lake, rises, divides and thrusts 
through the twin-tunneled hill and in 
but a few more minutes the motorist is 
in the business center of Seattle, with 
glimpses of Elliott Bay and Puget Sound 
to be seen at the cross streets. 


What have the years proved? 


What about the bridge, now that 12 
yr. have passed? How has it stood up in 
service? What weaknesses, if any, have 
developed in it? If it were to be built 
over again—and a second bridge across 
the lake will be needed soon to carry the 
ever-increasing volume of traffic—what 
changes should be made to improve 
things? First of all it should be said that 
in all major and important respects it is 
a most satisfactory structure. Its anchor- 
ages have held firm and unyielding; the 
end-to-end interconnections of the indi- 
vidual units have proven completely 
satisfactory so that one passes from one 
section to another without the slightest 
intimation of the fact. The roadway is 
true and smooth and without defect. The 
pontoons are practically dry from shore 
to shore, and except for a few slight 
seepages from fine cracks in the special 
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Photo courtesy of Seattle P-I. 


sections adjoining the ship-channel there 
has been no leakage through the outer 
shells of the pontoons. However, there 
has been a small and relatively insig- 
nificant amount of leakage at the side- 
walk manholes which provide entrance 
into the cells. This leakage comes 
through or around the manhole covers, 
not through the concrete. 


Concrete shows pre-eminence 


Probably the most significant fact that 
has been demonstrated is the unique pre- 
eminence of concrete for pontoon bridge 
construction such as this. Similar pon- 
toons could have been built of wood or 
of steel and with adequate maintenance 
would have served for many years. 
Neither, however, would have had the 
great stability in high winds and storm 
that concrete possesses, simply because 
they are of light weight rather than 
heavy weight. Here is a case where con- 
crete’s mass and heavy weight are an 
asset to it rather than a liability. For 
commercial uses in ships, concrete be- 
cause of its weight is hopelessly inferior 
to steel; with equal dimensions and dis- 
placements, the steel ship can carry far 
more cargo than the concrete ship. But 
for use in a fixed location where moves 
are at long intervals of time or not at all, 
concrete may well prove itself superior 
to steel. 

Here in the Lake Washington bridge, 
greater weight merely means greater 
stability. Even in the most severe storms 
and with spray whipping over the rail- 
ings far across the roadway (see illustra- 
tion) no movement can be felt in this 
bridge. It is as steady as a rock ledge. 
On its lee side the water is smooth and 
tranquil. On the windward side there is 
a curious agitation and vertical whipping 
motion which results from waves strik- 
ing against the pontoons and being re- 
flected backward and reversed. These 
reflected waves, meeting oncoming 
waves, toss themselves straight up into 
the air and are the source of supply for 
the wind-driven spray. 

Quite numerous fine vertical cracks 
have developed in the sides of the pon- 
toons, extending downward from road- 
way level and pinching out about water 
level. These are all small cracks, the 


largest usually occurring directly b 
neath the expansion joints in the sol 
railings. They result from the expansic 
and contraction of the roadway slab ar 
the upper portions of the pontoo: 
which are subject to all the temperatu 
and moisture variations of sunlight ar 
air, whereas the immersed lower po 
tions of the pontoons are held at co: 
stant moisture content and at wat 
temperatures which vary only a few d 
grees throughout the year. These crac! 
in the side walls, as stated, are small ar 
are of no structural significance—non 
theless they do exist. 


Cable control suitable 


The level of Lake Washington wate 
is controlled at the locks in Salmon B; 
where they outlet into Puget Sound. TI 
extreme range is 3 to 4 ft. The design | 
the bridge made provision for tighte 
ing or slackening the anchor cables 
adjust them to changing lake lev 
Actually for most of its length this h 
never proved necessary. The anch 
cables are installed on a 1 in 3 slope a1 
the anchors are 500 to 600 ft. out fro 
the bridge. With such a length of cak 
there is considerable sag below t 
straight line connecting its termin 
points. The result is that with the limit 
changes of lake level, adjustment is ma 
by changes of cable sag and cable te 
sion rather than by shifting the poin 
of cable attachment within the pontoor 
Only adjacent to the ship-channel ope 
ing where water depths are slight—50 
60 ft.—is it necessary to slacken a1 
tighten the cables to adjust to chang 
in lake level. 


Normal maintenance is limited = 
these cable adjustments and to replac 
ment of light bulbs from time to tir 
as they require renewal. Shortly befo 
tolls were removed certain submerg 
steel buoyancy tanks at the ship-chanr 
opening and at the inshore ends of t 
pontoon construction were taken ot 
cleaned, repainted and replaced. Certa 
piles of the ship-channel fenders we 
also replaced at that time, and a comple 
new set of creosoted planks and pile to 
were substituted for the original u 
treated wood construction. The abo 
covers the maintenance that has been1 
quired. | 


Channel opening could be improved 


The least satisfactory feature of t 
bridge is at the ship-channel openi1 
This 200-ft. opening is created by : 
tracting longitudinally a special mova 
pontoon unit into a slip formed betwe 
two other special pontoons which fl 
the waterway or slip on either side. 
lateral pontoons are connected *to t 
sides of another special pontoon wh: 
in turn connects longitudinally with 1 
endmost of the typical pontoons. 


These lateral pontoons are themsel 
connected to one another at their ow 
ends by a submerged structural st 
member which underlies the retracta 
pontoon. In plan there is formed an _ 
sembly resembling a tuning fork. I 
the space between the legs of the tun 
fork the retractable pontoon is dra 
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| By F. H. BLACK 
City Engineer 

Truth or Consequences 
New Mexico 


[N 1951, the town of Truth or Conse- 
quences, N. M., not only changed its 
ame from Hot Springs, N. M., but it 
‘Iso used soil-cement on its first street 
‘/nprovement district. This district con- 
tituted the first urban soil-cement pav- 
)ig in New Mexico, and included some 
3 blocks of approximately 20,000 sq. yd. 
\inancing was by direct assessment 
/gainst the property owners on a front 
/ pot basis. With the success obtained on 
1e first district, the city council set up 
(je second district, involving approxi- 
rately the same yardage. This second 
istrict, like the first, will utilize the 
xisting soil for a depth of 6 in. and the 
i 
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Soil-cement streets in 
Truth or Consequences 


} 
1 Town with the new name in New Mexico lays 
| . first urban paving of this type in the state 
: 
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work is being carried out during 1952. 

Soil-cement stabilization is not new to 
the engineering profession and its prin- 
ciples and methods have been described 
in Western Construction in articles pub- 
lished during past years. 

Engineering investigation of Truth 
or Consequences, prior to construction, 
showed that the streets to be paved re- 


FOP—Mixing 8°% cement with 6-in. depth of pre-wetted soil, after the cement had been spread 
vyenly over the street area. Water was added as required as mixing continued. 


lOTTOM—Finished street represented a cost of 82 cents per sq. yd., including the bituminous 
ting surface, but not curb and gutter. Processing, including water, cost 36 cents per sq. yd. 


meet the 
grade and crown desired. Adequate 


quired little excavation to 


plans were completed showing the 
widths and grades required to meet 
drainage conditions. Soil-cement was 
chosen for this work because it would 
provide a low cost, durable paving which 
will require a minimum of maintenance. 
Adaptability of existing soil, eliminating 
necessity for excavation, helped lower 
the cost. The work was done by city 
forces using city equipment. 

Samples of the existing soil were an- 
alyzed in a laboratory to determine the 
percentage of cement required to sta- 
bilize the existing soil. The stabilized 
material had to meet the ASTM speci- 
fications for 12 cycles of wetting and 
drying, and 12 cycles of freezing and 
thawing. An average of 8% cement was 
found to be adequate to meet these 
specifications. 


Processing procedure 


With the above facts determined, curb 
and gutter work completed, and equip- 
ment released from other work, con- 
struction started in late July. A motor 
patrol was used to balance the dirt to 
obtain the desired grade and crown, 
after which soil-cement processing was 
undertaken in the steps listed below: 


1. Scarifying and prewetting of the 
existing soil. 

2. Spotting and spreading of portland 
cement and mixing with the pre- 
wetted soil. 

3. Adding of water to obtain desired 
moisture content, and mixing fur- 
ther with the soil-cement. 

4, Compacting the moist mixture with 
a sheepsfoot roller. 

5. Shaping the surface to final grade 
and compacting the surface with 
pneumatic and steel rollers. 

6. Placing of a protective bituminous 
cover to prevent surface evapora- 
tion of moisture. (This also served 
as a prime coat for wearing sur- 
face.) 

7. Application of bituminous wearing 
course. 


Construction details 


The first operation involved scarify- 
ing the existing soil to a depth of 6 in. 
with a motor grader. Since the soil was 
largely sand and gravel some hand pick- 
ing of the larger rocks was required to 
ease the following mixing operations. 
On the afternoon before the cement was 
to be spread enough water was added to 
the soil to bring the moisture content up 
to almost the desired percentage. This 
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prewetting had several advantages: (1) 
less water was required during mixing, 
giving speedier lay down; (2) lumps 
were softened, facilitating the mixing 
operations; and (3) less control of the 
amount of water was required the fol- 
lowing day. 

Bag cement was used and hauled to 
the streets on flat bed trucks. They were 
generally loaded the afternoon prior to 
construction and stored overnight so it 
would be readily available the following 
morning. The bags were spotted in rows 
both transversely and longitudinally at 
the rate of 0.36 bags per sq. yd., or 8 per 
cent cement by volume. The bags were 
then opened and dumped and then 
spread evenly over the loose soil with 
the motor patrol. 

Mixing of the soil, cement and water 
was accomplished with a 6-ft. Seaman 
Pulvimixer pulled by tractor. The pre- 
wetted soil and cement were mixed first, 
then additional water was added in incre- 
ments until an optimum moisture con- 
tent was reached; and then mixed again. 
One 1,400-gal. gravity type water tank 
was used to apply the water. Compaction 
with a single drum sheepsfoot roller, fol- 
lowed immediately upon the EOP On 
of the moist mix. 

As the sheepsfoot walked out bf the 
moist mix it was removed and the street 
bladed to obtain the desired crown and 
grade. It was then rolled with a pneu- 
matic tired roller, clipped with the motor 
patrol and rerolled with the pneumatic 
and steel rollers. As the surface moisture 
evaporated during sheepsfooting and 
finishing it was replenished by light ap- 
plication of water. The surface was then 
rolled until it was dense and tightly knit. 

Upon completion of these operations 
on the street or streets worked any par- 
ticular day the area was moistened and 
approximately 0.10 gal. per sq. yd. of 
MC-3 asphalt was applied to the surface. 
This cover application served two pur- 
poses: (1) a moisture retaining cover, 
and (2) a tack coat for the bituminous 
surface course which was applied later. 

After all the soil-cement processing 
had been completed all of the streets 
were provided a bituminous wearing 
surface. This surface consisted of a 
double application of MC-3, using two 
sizes of aggregates; first minus 34-in., 
followed by minus 3£-in. chips, each be- 


ing added after an application of the 
MC-3. 


Cost and conclusion 


Total cost of the work in the first dis- 
trict was $16,532, or $0.82 per sq. yd., 
exclusive of curb and gutter, but includ- 
ing the bituminous wearing surface, 
with equipment charged in at current 
AGC rates. The processing cost, includ- 
ing water, was $0.36 per sq. yd. The ce- 
ment cost was $0.29 per sq. yd., and the 
double seal coat wearing surface, includ- 
ing aggregate, was $0.17 per sq. yd. 

Original impetus for the development 
of a street program in Truth or Conse- 
quences was provided by Mayor T. B. 
Williams. Preliminary engineering work 
and recommendations were provided by 
Hatfield Engineering Co. of Albuquer- 
que. The writer was responsible for engi- 
neering details and actual construction. 
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Here's a practical handbook on 
asphalt highway construction 


* A PRACTICAL HANDBOOK cover- 


ing all phases of highway and street 
construction using asphaltic materials 
has been recently published by the 
Pacific Coast Division of The Asphalt 
Institute. Most important feature of the 
manual is its practical approach to all 
problems, from the consideration of 
foundation materials to seal coats and 
maintenance. The book is not a textbook 
of theory but a working manual for prac- 
tical engineers and others concerned 
with asphaltic construction. Tables 
cover all phases of design, emphasizing 
its handbook style of treatment and its 
rule-of-thumb approach. 

In the introduction the Institute 
states that “The manual shows methods 
of handling the engineering problems, 
varying upward from the most elemental 
compatible with satisfactory work at all, 
and pointing the engineer toward the 
methods used by the major departments 
insofar as he has the wish and oppor- 
tunity to make use of such methods.” 
The introduction goes on to state that 
the manual assumes the location of the 
road or street has been previously deter- 
mined, surveys made and plans for earth- 
work and drainage completed. With 
these preliminaries completed, the man- 
ual takes over and provides solutions for 
base course requirements and the sur- 
facing, including design and laying. 

On the complex subject of soil clas- 
sifications, the manual reduces the prob- 
lem to simple terms and presents com- 
parisons in the values determined by 
various acceptable methods. Having es- 
tablished this foundation value, the next 
section provides tabular information on 
selecting a base and wearing course for 
different classes of traffic. 

From these basic values the chapters 
expand into more details relating to ma- 
terials for the base course, their proper- 
ties, testing and placing, and then con- 
cludes in the final half of the book with 


‘detailed but practical information on 


various types of asphaltic surfaces, their 
design and construction. 

An outline of the principal sections in 
the table of contents follows: 


CHAPTER 1—General Design 


a. Traffic Analysis and Roadway 
Widths 

b. Road Section Details 

c. Drainage 


CuHapter 2—Design of Pavement 
Structure 

Procedure 

. Pavement Structure Design 
Details 

Selection of Base Materials 

. Selection of Pavement Types, 

Final 


CHAPTER 3—Specifications 
a. Practical Considerations 
b. Specification Writing—General 
and Special 
c. Construction Details 


oP 
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CuHaApterR 4—Construction Engineering 
a. Engineering Policy 


. General Plan of Operations 

Field Test Equipment 

. Sampling 

Field Test Methods 

Desirable Tests to Be Made b 

Commercial Laboratories 

g. Inspection 

h. Composition of Asphaltic Pavin 
Mixtures 

i. Mechanical Properties of Aspha 
tic Mixtures 

j. Desirable Characteristics of Pave 
ment Mixtures 

k. Factors Governing Characteristic 

1. Control of Workability 

. Control of Service Characteristic 

n. Design Steps for Paving Mixture 

o. Design of Other Asphaltic Surfac 

ings (Penetration Types) 


ho noo 
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CHAPTER 5—Construction Methods 


a. Production, Handling, Storage an 
Use of Materials 

b. Equipment 

c. Earthwork 

d. Erosion Control 
struction ) 

Subgrade 

Base Construction 

. Penetration Surface Treatments 

. Seal Coats and Surface Treat 

ments 

i. Road Mix Construction 

j.. Macadam 

k. Plant Mix Construction 


(During Cor 


mag mo 


The manual is published by the Pa 
Coast Division of The Asphalt Instit 
with headquarters in San Francisco. 
Institute has branch offices in Los 
geles, Sacramento and Seattle. 


Reno considers laws to 
control street openings 


CHANGES and additions to Reno, 
vada, laws are under considera 
which will better specify and permit 
forcement of requirements for (1) n 
ing cuts in municipal pavements 
utilities work and (2) maintaining s 
walks in both commercial and reside1 
areas. Recommendations in regard te 
present civic ordinance on street cut 
include provision for the company « 
cerned to pay for inspection of the w 
and provide maintenance of cut area 
a subsequent period of two years. 

The Reno subdivision ordinance | 
be augmented by a new provision w! 
would require installation of sidewe 
curbsand gutters, and street pavemet 
subdivision areas considered by the 
for annexation. Civic thought on 
subject has been spurred by obse 
tions of an unsatisfactory degree of t 
fic safety existing in several newly 
corporated subdivisions. 

Closer control of sidewalk mai 
nance is also tentatively sought thro 
the means of an ordinance spelling 
property-owner responsibility and | 
viding means of enforcement. The 
code presently states such responsibi 
but there is no ordinance empowe: 
enforcement by the city. 


WIEKCTEDAL CARICTDIICTION  —tlaec 7 


PORTABLE COMPRESSORS 
IN 4 SIZES 


Important savings in operation and maintenance with 
this complete line of rotary compressors 


“Better any way you look at it.” That was the 
verdict of contractors everywhere when the 600 
cfm GYRO-FLO compressor was introduced last 
year. And now—the same cost-saving advantages 
of the rotary compressor have been extended to 
three smaller sizes. 

The GYRO-FLO is the most revolutionary de- 
sign change during Ingersoll-Rand’s 50 years of 
portable compressor history. The GYRO-FLO 
is far smaller—simpler—lighter in weight—and 


easier to maintain—than any other portable com- 
pressor heretofore available. 

The features described on opposite page speak 
for themselves. And in actual on-the-job per- 
formance, GYRO-FLO compressors have re- 
peatedly proved their dependability under the 
most rigorous operating conditions. 

If you need more or cheaper air—go GYRO- 
FLO. Your nearest I-R representative will be 
glad to give you the whole story. 


11 BROADWAY, NEW YORK 4, N. Y. 765-2 


Ing ersoll-Rand 
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Guard rails have a 
flare for safety 


MUNICIPAL 


BRIDGE 


NSTALLATION of flared guard rail- 

ing at approach corners of substand- 
ard-width bridges on desert highways 
in California has been spectacularly 
justified by records maintained and an- 
alyzed on a before-and-after basis by 
the trafic department of the state Divi- 
sion of Highways. Treatment of 28 
bridge-end locations in the period 1946- 
49 has been followed by a 55% reduction 
in the overall accident rate. 

Traffic department studies are con- 
ducted constantly to evaluate effects of 
various highway engineering improve- 
ments. Sometimes the accident analyses 
indicate the form to be taken by future 
improvements. This article concerns a 
portion of U. S. Highway 60-70 in east- 
ern Riverside County, where a great 
number of accidents had involved ve- 
hicles running into the ends of bridge 
railings, particularly where the railings 
were closer together than the out-to-out 
width of approach shoulders. Among 
the accident records available for study, 
many pertained to bridges that proved 
to be accident focal points because of 
rather special considerations, such as 
restricted sight distance coupled with 
narrow width. These “sore thumb” loca- 
tions were not considered further in the 
study, but were left instead for indi- 
vidual treatment. 

In any case, however, corrective meas- 
ures are determined by analysis of the 
accident pattern. And what centered at- 
tention on the bridge-end problem in the 
desert was this pattern—but a collective 
one. Individually, these bridges were in- 
volved in an average of less than one 
accident per year. Collectively, there 
were so many of them, and they were so 


Bridge-end collisions reduced 
by installation of guard rails 
at desert wash crossings — 
Accident analysis techniques 
justify work by showing 55% 
reduction in frequency 


By R. J. ISRAEL 


Assistant Traffic Engineer 
Division of Highways 
State of California 


similar in nature, that they demanded 
study and treatment. 

The desert portion of U. S. Highway 
60-70 studies is all two-lane, generally 
straight, and level or only slightly roll- 
ing. Traffic is fairly uniform as to vol- 
ume throughout, and the high percent- 
age of through vehicles means that all 
structures carry substantially the same 
traffic. Speeds are high: there are no 
built-up areas or limited speed zones 
near any of the 28 bridges. Finally, all 
the bridges concerned are of the same 
design: timber trestle construction with 
timber curbs and railings. All of them 
have, within a few inches, the same road- 
way width—about 24% ft. 


Obtaining accident data 


It had long been recognized that a 
relatively inexpensive method of reduc- 
ing bridge-end accidents in both number 
and severity was intsallation of flared 
guard railing at the right-hand approach 


‘corner of the structure. Railings are set 


on a parabolic curve, with their length 
determined by the width of highway 
shoulder. For example, a 6-ft. offset be- 
tween bridge curb and shoulder edge 


calls for a 90-ft. length of railing. 
Accordingly, the Division of Higt 
ways had begun some time ago to ir 
stall approach guard railings at the end 
of bridges where the accident situatio 
had proved critical. In 1948 it was mad 
design policy to provide such railing o 
all new structures having widths les 
than the adjacent roadway and shou 
ders. The bridges under study had guar 
rails installed as follows: 11 in 1946, 
in 1948, and 9 in 1949. 
Before long it became apparent i 
a general way that there were fewe 
bridge-end accidents than before. T 
improvement in safety at some specif 
urban location might have been stati; 
tically evident, but it usually is not eas 
to gas a clear collective pe q 


a ane 
reason is that individual locations vat 
widely in the physical conditions whic 
are causative factors in their accidey 
frequency. The accident analysts wel 
fortunate in this case, however. Daj 
were available on a substantial numb¢ 
of guard railing installations on lik 
structures, all on a single highway rouj 
presenting homogeneous traffic cond 
tions throughout. Because of this un 
formity of physical and traffic cond 
tions, it was feasible to combine accidet 
data for all 28 bridges. 

The period covered by the study e& 
tended from January 1, 1942, to July 
1951. This period included a factor whic 
would tend to bias study results again 
the improvement. Specifically, the pri 
guard rail period included the wartin 
years of gasoline rationing and a 35-mp 
speed limit. It is true that traffic voluny 
were not materially reduced during 
war on this important interstate route 
but the smaller percentage of non- -pri 
fessional drivers and the reduction } 
overall speed should have combined | 
lower the accident rate. However, r 
effort was made in the study to adju 
for this factor, the total period of recoi 
being used in order to increase the si 
of the statistical sample. All bridg 
were considered to have equal accidei 
potential. The only weighting done wi 
on the basis of actual traffic and tl 
period of exposure; because of differei 
construction dates, the “before” peri¢c 
ranged from 4 yr. to 7, and the “afte} 
period accordingly. 


Comparing safety records 


During the years prior to installati 
of the guard rails, total traffic exposu’ 
on the group of bridges added up © 
101,100,000 vehicles. The subseque: 
period, shorter in most cases, showed 
total exposure of 50,000,000 vehicles. TI 
actual number of reported accidents | 
the respective periods is shown in tl] 
following table: 


Accident type 
I ic) c= | lh Sen RRs eS Ys 


Ani hb cat seperate eben es 
Property damage 


To place the comparison on a basis — 
equal exposure, it is necessary to divit 
by the number of vehicles involved- 
the respective periods. Thus, the overé 

. Concluded on page 1 
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1. The sheer walls of Cabinet Gorge in 
Idaho rise 350 feet above the swift Clark 
Fork River. Morrison-Knudsen Co., Inc. 
had to throw a cofferdam across waters 
70 to 80 feet deep—too tough a job for 
truck dumping or sheet piling. So M-K 
used explosives. 


4. A second after detonation the front 
burst is over; bottom and top falling fast. 
This was a coyote-tunnel blast. But the 
multiple one-two punches of Rock- 
MASTER give the same control with well or 
wagon drill holes. 


This was a big job. But even on small jobs you can 
profit by RockmaAsTER control. Find out how 
milli-second delay timing can work for :yvou—send 
for free 20-page book, with diagrams, outlining 
the control possible with RocKMASTER blasting. 


A Tos A, Ss 


2. The blast starts. Nearly 65,000 pounds 
of Atlas Flo-dyn #4 (40% free-flowing 
dynamite) were used. ROCKMASTER milli- 
second delay detonators Nos. 0 to 11 were 
used for accurate control of throw across 
the river. ROCKMASTER timing fired for- 
ward end first. 


5. Water splashes high in displacement. 
Success was evident immediately after the 
blast when water started flowing through 
two tunnels prepared to divert stream. 
Atlas sales-technical men cooperated with 
Morrison-Knudsen. 


EX Poe: OF Sal VES eS 


JNE ROCKMASTER® BLAST dams a river gorge 


8. The two lower benches move riverward 
—an example of how milli-second delay 
timing ts used to throw rock to a desig- 
nated spot. Vibration and overbreak were 
not factors in this blast, but note that the 
cement silo is undamaged and the foot- 
bridge remains up. 


6. Dust has settled. More than 90,000 
cubic yards of rock, thrown directly 
across the stream as aimed, are ready for 
final grading and will serve as basis for 
further cofferdam installations. 


ATLAS POWDER COMPANY * WILMINGTON 99, DELAWARE 


Offices in principal cities 


SAN FRANCISCO 4. CAL. e SEATTLE 1. WASH. 


Highway programs of Western States 


A summary of construction planned for 1952 


The Washington Department of 
Highways announces that 98 projects, 
totaling an estimated $42,391,000, will be 
advertised for bids during 1952. Thirty- 
three of these projects are included in 
the bond program for construction on 
U. S. 99 and total an estimated $18,205,- 
000 of which $8,935,000 is for bridges and 
other structures. Included also in the 
bond program are the superstructure 
for a bridge across the Columbia River 
at Pasco, costing approximately $2,500,- 
900, and grading on Snoqualmie Pass, 


WASHINGTON 


costing an estimated $300,000. 

Among the 63 projects to be adver- 
tised for bids and to be paid from normal 
motor vehicle funds are several involv- 
ing an expenditure of a million or more 
dollars. Construction of the Battery 
Street subway in Seattle will cost an 
estimated $2,200,000, pier construction 
of the Duwamish River bridge in Seattle 
approximately $1,800,000, grading, pav- 
ing and bridges from Fort Lewis to 
Ponder’s Corner on U. S. 99 an esti- 
mated $1,100,000, and bridges and ap- 


proaches over the Chehalis River con- 
necting Aberdeen and Cosmopolis | 
estimated $2,900,000. 

The Washington State Hight 
Commission definitely intends to adver- 
tise for bids on these projects in 1952) 
but there is a possibility that some may) 
be postponed because of some unantici- 
pated event beyond the control of the 
Commission. 

A tabulation of the projects in this) 
program estimated to cost more than! 
$100,000 is presented on this page. 


Major Projects on Washington’s 1952 Highway Program 


Bond Issue Projects to be advertised this year 


| 
(Only jobs estimated to cost over $100,000 are listed) 
. 
| 


Primary State Highway No. 1 2 Rainier Ave. in Seattle.......... Hwy.-Hwy. grade sep. 
P ra and approaches ........ 800,000) 
ae Frecwvave eee” Paks BOG: 1-D Columbia Beach Vicinity.....Grade, surf. and oil... 165,000) 
39th St. Undercrossing.......... R. C. bridge and appr....... $ 180,000 te Bw amiee Raver eee — Eiet consti eage oo 1,800,000) 
Broadway St. Undercrossing..Bridge -...............-1.-12.2-0--+ 100,000 a Re cee ae 100,000! 
24th St. Undercrossing.............. R. C. bridge and appr....... 160,000 2 MESneteelae Wiekerenee y: besaber tt SSI-P } 
14th St. Undercrossing.............. ReiGibridgex. = ses 180,000 Rivae ides Pate 120.000! 
Interstate Br. to 5th St............. Grade, surface and pave. 380,000 10 Breqter Fact SEES E Saat ness Glade “gariace and oil 170.0004 
18th St. Overcrossing................ R: Cabridge sa ae 120,000 10 Hise Weanichos i wake 
Salmon Cr. School to E. Fork Rockelslanid ste. ee Grade and surface...... 850,000) 
fone NVA SR AC Trees ce eee ee eee Grade, surface and pave.. 2,000,000 1 Hire Lewis Matnteaks . 
Longview Wye Northerly............ Grade, surface and pave.. 300,000 to. Pohders Grade. ‘Save & HE aes mn OUI 
Castle Rock to Toutle River-........ Paver. eae ee 860,000 14 Jet. PSH 14 dato aan Pp 8 , 
Toutle River to Foster Creek......Surface and pave.............. 1,040,000 Pt. Orchard ae 137.000) 
Jct. SSH 12-E Northerly............ Grade and surface............ 890,000 OArl “Whiskey Cec Salt Cr. > . 
Napavine-Chehalis Rd. North....Grade and surface............ 190,000 : ee De Cr 2 Grade. 6ari See h 
Laribee Rd.-N.P. Ry. Overcross..Grade and surface............ 590,000 ee mere CIR malvern concen 110,000) 
LaGamas Creel n-ne eeen 5 Be fab aceng aii ea 21-A Agate Pass Br. to Winslow..Surface and pave........ 130,000; 
Hamilton Rd. Overcrossing....... Twi RC bud pair Se 300.000 5 Nisqually Riv. Br. at Elbe...Steel bridgeandapprs. 335,000) 
Newautoam Rivet ote en Pk 5s ae ; 5 Kiona Creek to Randle.......... Grade, surf., and pave 550,000 
Chehalis Western Ry. Over- Re cupre 185.000 8 Vancouver Easterly .............. Grade and pave............ 950,000 
crossing in Chehalis... aed i Aiea mr an Ke , 12 Stella to Longview Dyke......Grade, surf., and pave 200,000 
N. P. Ry. Overcrossing Gigeiand ROC hd 530.000 12 Chinook to Megler................ Riprap 1 aS ST ae 215,000, 
x south of Chehalis eae RES or, POA ee bri d fee d Sep rae 1 000.000 13-A Airport Road Connection....Grade, surf., and oil... 215,000) 
COW!itZ RAVER anos eeneenerereen Phas Ag ee ee °600'000 3 9th St. in Walla Walla.........Grade, surf. and pave 160,000! 
mule ee es er Md geapme ab iprerr eA rns 3 Dartford North Grade, surf., & bridge 830,000 
sipeeone (trast oor awear sy Ne ee ee ance one. ea Recor North Grade, surf, and oil... 180,000 
: fenrehs RC bed Sit ee ey "365,000 6-A  Narcisse Creek to Tiger......Grade, surf., and oil... 120,000 
Union SS aac De ens agar ee ofgae 2 Issaquah to North Bend........ Payevs Se 350,000 
Steamboat Slough -...---.------ ee Steel movable span bridge 900,000 15 Startup to Gold Bar Grade, surf., and pave 150,000 
bey Slough naan aneeesenteenrsteenens eae R . bridge 1.375.000 1A.N. Skagit River at Mt. Vernon.Steel bridgeandapprs. 1,200,000 
: cael i a oe eae ee 1-B Meridian St.-Bellingham 
Ith St. Overcrossing ‘ and Bellinehiain Cay 
Tae SV Le = ace sterece ee Ry Gxovercrossingc. 100,000 Limits N opie conch recues 100,000 
{th St., Marysville to Steve Rd...Grade -......-.2-.----120-0+: 500,000 2 Virdnatclion Rivcbe leks oa ‘ awa an 
x. N. Ry. Undercrossing : i ne Grade, surf., and pave 160,000 
hs N. of Marysville............- Steel R.R. undercrossing —_ 300,000 9 Bometiel Bin to tioh Riv.. Surface and Gos cals 280,000) 
Conway to Mt, Vernon................ Grade nee 400,000 9-C Pacific Beach South.............. Grade, surf., & bridges 270,000 
‘ 13 Aberdeen to Cosmopolis........ Steel and R. C. bridge 
Primary State Highway No. 2 and approaches 2,900,000 
Scalehouse Easterly ................-.---- Grades... ees 300,000 12-B Naselle River ......00..--.:::0-----4 Grade, surface, oil and 
bridge =a eae 120,000 
Primary State Highway No, 3 8 Centerville Jct.-Goldendale..Surface and pave........ 138,000 
asco to Kennewick.....................Steel bridge superstruc... 2,500,000 Me an ehh acre er ae sare per pe. Soe 
- ¢ 3-A _—_- Byron to Prosser....»...............Grade and surface...... 495,000: 
Other State Highway Projects 3 PAHs Ci ort ae rene Oil ee 99,000 
Twy. Section Character of Work Est. Cost 11 Paha vWiesties cs eee eer Grade, surf., and pave 380,000 
| Battery St. Subway, Seattle. Vehicular subway ...... $2,200,000 AG Hesseltine to Wilbur.............. Grade, surface, pave 
Broadway Cutoff (exist’g).Grade, surf. and pave _ 190,000 and bridges i... 630, 
, Broadway Cutoff (new)......Surface and pave........ 175,000 3 Spokane Bast) satus Grade, surface, pave 
-A Big Lake to Canadian Line..Five bridges ................ 210,000 and bridges ..............-. 00, 


‘74 


WESTERN CONSTRUCTION — June. 1952 


COLORADO 


| With due regard to the need for quali- 
ication by numerous “ifs,” the Colorado 
Jepartment of Highways is striving for 
‘ts greatest construction year in 1952, 
_ iccording to Chief Engineer Mark U. 

_Natrous. Colorado operates on a calen- 
lar year basis, and will continue to do so 
intil July 1, 1953. Its 1952 construction 
_ oudget amounts to $20,561,790.00, the 
 ughest on record. This is broken down 


us follows: 
| 


= 


| Classification Projects Est. Cost 
WA Primary... 34 = $8,261,374 

PeA Secondary........... 43 3,605,883 
Srban Projects... 5 2,626,933 
State Projects... 69 6,067,600 


_ Largest projects 

_ Largest item is $1,570,000 for the 
Denver Valley Highway, an urban proj- 
ct. Largest primary project is $874,000 
‘or a new road between Monument and 
‘Jolorado Springs. Next is $815,000 to 
‘xtend the Valley Highway northward 
_.o intersection with Lafayette road. The 
“sum of $800,000 has been provided for 
-zrading and structures on improvement 
of U. S. 85 between Adams City and 
Brighton. 

| Largest secondary projects are $200,- 
)00 each for grading and oiling on State 
" dighway 96 from Pueblo west; grading, 
5tructures and oiling on State Highway 


ie are $243,000 for a 1 grade separa- 
“ion on U. S. 87 where it connects with 


on U. S. 40 between Muddy Pass and 
“’Walden, stabilization and oiling; and 
$250,000 for grading and oiling U. S. 40 
irom Artesia east. The sum of $2,000,800 
| tas been appropriated for the oiling pro- 
-zram by state forces; the maintenance 
| appropriation is $3,085,000. 

Colorado this year has awarded con- 
tacts or advertised for bids to be opened 
n April, on projects totaling $6,500,000. 
' Bids were asked on at least another 
+ $1,000,000 worth of projects in May. A 
ypical job, grading and structures on 
3 miles of U. S. 85-87 between Castle 
Rock and Larkspur, was awarded on 
y fan. 11, 1952. Total cost is $556,000. 
his project will provide a new highway 
with 24-foot pavement running parallel 


ighway. On April 30, bids were opened 
dn a project for concrete paving on this 
same project. Estimated total cost of the 
pavement is $555,000. 


| 
"|. The 29 projects under contract or ad- 
\ wertised, cover 128 mi. and consist prin- 


(i tipally of projects oe grading, 


The 1952 program is unusual because 
\ of the work being done on defense access 
i oads. Colorado is engaged in improving 
"162 mi. of trunk roads and 151 mi. of 


Lik Continued on page 98 
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CALIFORNIA 


A total of $122,700,000 has been allo- 
cated in the 1952-53 state highway 
budget for the construction of state 
highways. Of this amount, $10,471,000 
worth of work was under way, or had 
been awarded, as of last month. Another 
$13,213,000 worth had been advertised. 


The major construction projects 
amount to in excess of $80,000,000. The 
balance is allocated for acquisition of 
rights-of-way ($31,326,000), operation 
and maintenance of the San Francisco- 
Oakland Bay Bridge, minor improve- 
ments and betterments, contingencies, 
and engineering. 

The early start on 1952-53 fiscal year 
projects is made possible by state law, 


which permits the Division of Highways 
to award contracts on and after April 1 
for construction projects included in the 
fiscal year budget which begins on the 
following July 1. As of early May, there 
remained in the 1951-52 budget allot- 
ment a total of $11,320,000 for construc- 
tion purposes. Projects totaling that 
amount and financed from that source 
will have been placed under contract by 
June 30, 1952. 

The accompanying table lists all con- 
struction work valued at over $500,000, 
in addition to some smaller projects 
which are nevertheless significant. 

G. T. McCoy is State Highway Engi- 
neer in California. 


a 135 between Gunnison and Crested. 


Major projects in California highway budget for 1952-53 fiscal year 


Estimated 


Route Description Miles Cost 

US 50 San Joaquin county line to 2 mi. E. of Redmond overhead, 
STAG eT AnGMstiiCtibess ee lee a nea ate ss Livers 7, $ 586,000 

US 40, 50 toll plaza to W. end of distribution structure in Oakland, 
SiS 2 ne ae a eee ee oe 0.9 25,000 

SR 17 Eastshore Freeway, Santa Clara County line to jct. with 
outers vorade: anid Structures: ce cc. cece uae set te sereceecere ns oeace 2.8 1,240,000 

SRELZ Eastshore Freeway, Fallon St. to Market St. in Oakland, 
Shaderpavierand Structwres, 2:5) 8s <a ere tease snc qtaeeecceacecere ce 1.0 1,810,000 
226 Bay Farm Island bridge in Alameda, approaches.................. 0.6 250,000 
US 99E Oroville Wye to 20th St. in Chico, grade........-.-..--2--1eeeeeeoee 16.5 835,000 
US 40 TMNTOUS HEN OM CON SUNT CC! errs cet. 5 Lee ee acc tes oe men seneteet net eanceeswaeee 80,000 
US 50 through Placerville (portions), grade and structures............ 1185) 300,000 

SR 180 4 mi. E. of Orange Cove Rd. to White Deer Rd., grade and 
Sta Geir H RESTON CO UIE Y x c2~.. a oe ceea case tha ceeecemc acest scecsceess 7.0 910,000 

US 101 Burns Freeway, Gannon Slough to 0.9 mi. N. of Arcata, 
grade, insklsmboldt Coumty ss sq. x2. es ccseece pehececesecetetesens 2.9 600,000 

US 99 south city limits of Brawley to 1.1 mi. W. of Brawley, 
PHAME Stacey alte StGUC TIT CS sa: enc) ee ee eee eno eee 2.0 440,000 
US 99 Fort Tejon to Oak Glen, surface, Kern County...................... 2.0 50,000 

US 466 0.8 mi. E. of Mojave to 4.3 mi. E. of Mojave, grade and 
SUES DS RAPS Bene RE Ae ete DN SES OR ON He Seam 2 ce 3.5 150,000 
US 101 Santa Ana Freeway, Vignes St. separation ..........2.2-.------s00 400,000 

166 Santa Ana Freeway, Lakewood Blvd. to Pioneer Blvd., 
Pragewpave ang Structures al we cece ee st 47 3,381,000 

26 Ramona Freeway, Covina Hills Rd. to San Bernardino 
Goutibyaline: esbrucbunes: cee are ee tore sateen a 7.2 1,625,000 

US 66 Alt. Colorado Freeway, Patrician Way to Kensington Pl. (por- 
MOTIS Eromadex Pave and StHiiChures sees ete se eee ec ca anans-ne 0.7 1,473,000 

165 Harbor and Arroyo Seco freeways, Adobe St. to Washing- 
ton Blvd. (portions), grade, pave and structures............_ 5,160,000 

167 Los Angeles River Freeway, 223rd St. to south ject. of 
Atlantic Ave., grade, pave and structures............-....---..--- 4.6 3,305,000 

SR 15 Atlantic Blvd., Anaheim-Telegraph Rd. to Garvey Ave. in 
Monterey, Park, vrade.and stirface: -.22.2.-2.-.--2ecccecsecceceec econo 4.0 207,000 

SR 14 Artesia Ave., Alameda St. to Downey Ave. (portions), 
Pte OM TITIES COTO LCR sn wan Ratton a 3.8 880,000 

SR 14 Artesia Ave., Downey Ave. to Palo Verde Ave., grade and 
SEIS: ss ee Re eae) Le aie SE ee a Se PAG! 360,000 
US 99 SZ alin. of Merced to. Merced, sturface 2.2... ateeenee 5.2 320,000 

US 99 Gerard Ave. to Parson St., grade and surface frontage road, 
NLA ES PORYo SCN Ey a1 a gaat ee ey: Se SAR A sells I Ne Sa ee 0.2 50,000 
US 99 Livingston to S. of Delhi, Merced River bridge... 600,000 

US i061 Chualar to Spence underpass, grade and surface, Monterey 
CHOSE Sane, sc RO JO Ra ene ee 5.3 560,000 

US 101 Salinas Freeway, Market St. to N. Main St., grade, pave 
Svat SIRI E AST R ES Io ce 2 reel ete ene Map) nee ee 1.6 1,130,000 

US 40 Tennessee St. to Cordelia underpass (portions) surface, 
(Napasand SO ANOTCOMIECS nes eae ian inc enctacseneecasuacene 5.5 300,000 

SR 55 Finley Ave. in Newport Beach to 20th St. in Costa Mesa, 
PSOE YE a DEA AME ell Slay PC ilk ae ee ee 2.3 700,000 
SR 14 at Santa Ana River, bridge, Orange County 500,000 

Continued on page 98 
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COLORADO continued 


feeder roads in the uranium district in 
Southwestern Colorado. For this work 
there is an appropriation of $2,338,000 in 
federal access funds, augmented by 
$130,000 in state money. One project on 
the trunk road, State Highway 141, be- 
tween Uravan and Naturita, has been 
advertised for bids. This project, cover- 
ing 11 mi., is for grading, stabilization, 
structures, surfacing and road mix oil- 
ing, and is expected to cost approxi- 
mately $640,000. Two additional projects 
were advertised late in April, totaling 
approximately $500,000 more. 


Access projects 


Another access project, from Pueblo 
eastward to the Pueblo Ordnance De- 
pot, will cost approximately $3,000,000, 
of which some $900,000 will be state and 
federal funds. The remainder will be 
federal access funds, amounting to 
about $2,100,000. This first project on 
this work, $1,150,000 for grading, struc- 
tures and plant mix, 9 mi. was advertised 
for bids last month. 

A similar project which has not yet 
jelled concerns the new atomic plant 
now under construction west of Denver 
and southeast of Boulder. The Atomic 
Energy Commission has not yet appro- 
priated funds for this work, nor has the 
Colorado Highway Commission, but 
early estimates indicate its cost will be 
approximately $1,000,000. 


MONTANA 


For 1952, it is contemplated that $12,- 
000,000 worth of construction projects 
will be let to contract in Montana. The 


estimated construction awards are 
broken down as follows: 
Primary System see: $ 7,000,000 
Secondary System............ 4,500,000 
Wiban Systemes: seen 500,000 
$12,000,000 


In addition, it is estimated that the 
total maintenance budget will exceed 
$6,000,000. Of this sum, it is contemplat- 
ed that $500,000 will be let to contract 
for crushing and stockpiling gravel. 

Projects under consideration and in- 
cluding those ready for designated 1952 
lettings are listed as follows: 


PRIMARY SYSTEM 
Grading, surfacing and plant mix oil 
Summit=Glacier Park Station, 8.1 mi. on U. 
SsZ. 


Surfacing and plant mix oil 


Bonita=Nimrod, 5.4 mi. on U. S. 10. 
Havre=East, 10.8 mi. on U. S. 2. 


Grading, surfacing and road mix oil 


Malta=West, 5.0 mi. on U. S. 2. 
Broadus=Southeast, 10.0 mi. on U. S. 212. 
Street in Fromberg, 1.2 mi. on U. S. 310. 
Ravalli=South, 3.8 mi. on U. S. 10A. 
Hamilton= North, 10.0 mi. on U. S. 93. 
Shawmut= West, 8.3 mi. on State Highway 6. 
Polson=Elmo, 10.0 mi. on U. S. 93. 


Grade and surface 
Miles City—East, 9.7 mi. on U. S. 10. 
Continued on page 100 


on 


CALIFORNIA continued 


Estimatea 
Route Description Miles Cost 
US 395 Route 64 to Nuevo Rd., grade and structures, Riverside 
County ¥ Saw 2 She SS ee A ee 4.3 850;00C 
SR 24 Sacramento River bridge (Isleton) and Steamboat Slough 
bridge: redeck basculéspane.2.22022...0 es eee 75,000 
98 C St. in Sacramento to N. Sacramento Freeway near Swan- 
stomkd.erade! paverand structunes =.= t=. 0 eee Ze 2,280,00) 
US 101 at San Benito River, reconstruct bridge, San Benito County 160,00¢ 
US 66 Lytle Creek to west city limits of San Bernardino, grade 
anid sutiace Pa Se NES EG Ee Ee eee ee 0.3 35,000 
US 70, 99 Ramona Freeway, Los Angeles County line to Archibald 
Aver! structifies enn aan h Reie kee ee eee eee : 2,135,000) 
US 91, 466 Barstow to Nevada state line (portions), surface shoulders 42.3 235,00€ 
US 101 Balboa Ave. to Las Flores (portions), surface, San Diego 
Colitity 222: Mt Beek SEU ey eee 2 ee 150,00€ 
US 101 Del Mar to Encinitas, widen, San Diego County... 5.3 650,00€ 
US 101 Oceanside Freeway, 2.2 mi. S. of Carlsbad to Camp Pendle- 
ton main entrance (portions), grade, surface and structs. 4.1 2,725,000 
US 40, 50 Bayshore Freeway, 16th St. to 7th St. in San Francisco, 
gradespavie andestructures: ures ee eee eee 3,640,006 
US 101 Bypass Bayshore Freeway, Augusta St. in San Francisco to Santa 
Clara County line (portions), grade, pave and structures 5,500,00¢ 
US 50 Corral Hollow Rd. to Alameda County line, grade and 
structutes..5an Joaquin (Countya) 1s, 8). 5 eee 550,00( 
US 101 in San Luis Obispo, Marsh St. to San Luis Obispo Creek, 
grade suriacelandistructuress se. ee 23 860,000 
US.101 1 mi. S. of Templeton to 4th St. in Paso Robles, grade and 
suifiace )02 2 nea eke te ee ee 6.5 860,000 
US 101 through Paso Robles; surface tee ee ef, 190,00 
US 101 El Camino Real, 24th Ave. to 41st Ave. in San Mateo, 
grade and-suriacé 202 4... = Vee ee ee 1.5 110,00¢ 
US 101 Bypass Bayshore Freeway, Colma Creek to Broadway, surface, San 
Mateo:. Coutity:s.:5..si55 461. oe 4 .teen  eee a2 310,00¢ 
US 101 Gaviota to Gaviota Gorge, grade, surface and structures, 
Sdtitay Barbara County. = =e eee eee aoe 1,300,00( 
SiRaloZ Pacheco Pass rd., Ferguson Rd. to 5 mi. E. of Gilroy (por- 
tionis)5 SuUrLace 2c ee Oe ee ee 2.1 95,00( 
SR 17 Eastshore Freeway, Route 68 to Alameda County line, 
racderatie ss titG tun eS gees ae eee ee ee ene 6.1 1,960,006 
US 99 Dunsmuir to Big Canyon (portions), grade and surface, 
Siskivoug@ounty /..3.ee oa oe eee See ee 4.0 1,200,00¢ 
US 40 Carquinez Bridge at Vallejo Wye, surface.......0000... 0.4 80,00€ 
US 40 N. of Vacaville to Midway, surface, Solano County.............. 27, 150,00 
SR 33 at Newman, Crows Landing, and S. of Westly, grade and 
Sublacestanislaisn Coumbysie ccs eee ete eer ee 1.8 175,00 
US 99 1 mi. No. of Pixley to 1 mi. S. of Tipton, grade and surface, : 
‘Talare County.2)\..2ii eee ere en) 4.8 700,006 
US 99 Tulare :Airportat Gagus, pavers... nee ee 8.0 1,250,000 
US 101 Calleguas Rd. to Central Ave., Camarillo grade separation, 
Ventura County (22 2522 See ee ee 600,000 
US 40,99W West Sacramento Freeway, Yolo County to Tower Bridge | 
@bontions) -eradevandi paves. .ae er eee 4.1 1,150,000 


IDAHO 


Federal aid primary and federal aid 
secondary projects on Idaho highways 
amounting to $12,186,482 are under con- 
tracts or scheduled for 1952 including 
grading, draining and surfacing of roads 
and building of new bridges. The total 
represents $8,444,100 for federal aid pri- 
mary and urban projects and $3,742,382 
for federal aid secondary systems. In 
addition the FAS program for counties 
will total $2,602,700. 

In approving the expenditure of funds 
to come from federal-aid and the state 
funds, the Highway Board of Directors 
emphasized that the overall program is 
not based on counties individually but 
on the greatest needs for Idaho as a 
whole. Approximately 97 mi. are sched- 
uled for improvement. 


Due to delays in negotiations in the 
obtaining of right of way, some of the 
projects may not begin this year. 

The funds of $8,444,100 for the federa 
aid primary and urban projects includ¢ 
$1,416,850 to complete projects undet 
contract and $7,027,250 for new ‘con: 
struction. Federal aid funds account fo) 
$4,917,500 and state funds total $3,526,- 
000. On the secondary system, the funds 
of $3,742,382 include $3,053,800 for new 
construction and $688,582 to complet¢ 
projects under contracts. Federal aic 
funds account for $2,206,812, and staté 
funds total $1, 535,570. 

In assigning the various projects for 
1952, the Highway Department is taking 
into consideration the sufficiency rating 

Continued on page 100 
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One of 16 Marlow Self-Priming Centrifugal Pumps that 


helped work go smoothly in the 4-tunnel part of the big 


Owens River Gorge project near Bishop, California. 


Marlow electric motor driven Self-Priming Centrifugal Pumps — 
16 of them — were used by Owens Tunnel Contractors to help 
keep water out of the way during tunneling on the Owens River 
Gorge project. The four tunnels varied in length from 1/3 mile 
to 7 miles . . . long hard digging. Two of the tunnels were very 
wet but the Marlows took the flood of water in stride. With the 
water under control, pouring of the 10'2 foot diameter concrete 
tunnel lining moved along on schedule . . . another success to 
which Marlow pumps contributed heavily. 


Electric motor driven Marlow pumps are used more and more 
by contractors. Where electric power is available, they offer big 
advantages in automatic operation and lower operating costs. 
Electric motor or gasoline engine powered — Marlow Self- 
Priming Centrifugal Pumps have always been able to do more 
than any other pumps. The astounding new Marlows are the 
greatest contractors’ pumps ever built. They prime faster and 
higher. They handle more water at lower cost. They are non- 
clogging, maintenance-free and last longer than any others. 
And the Marlow selection is largest — models in all AGC rat- 
ings, 4M through 240M, 112” to 10’ — plus many other models 
for special use. 


— Catalog promptly sent — 


MARLOW PUMPS 


A Marlow is the only self-priming centri- 
fugal made with a REPLACEABLE IMPELLER 
AND DIFFUSER. After long, hard use, they 
can be easily and inexpensively replaced 
with new ones to restore the pump fo full 
original efficiency. A patented Marlow 
feature. 


RIDGEWOOD, 
NEW JERSEY 


Manufacturers of the World’s Largest Line of Contractors’ Pumps Including the Famous Marlow Mud Hogs 
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MONTANA continued 


Twin Bridges=West, 10.3 mi. on State High- 
way 41. 
Sidney=Circle, 13 mi. on State Highway 23. 


Structures and miscellaneous 

Steel & concrete bridge & overpass over Yel- 
lowstone River on U. S. 89 in Park County. 

Steel & concrete bridge over Swan River at 
Big Fork in Flathead county. 

Steel & concrete overpass near Miles City on 
U. S. 10 in Custer county. 

Repairs and portland concrete pavement on 
Glasgow underpass, 0.2 mi. on State High- 
way 24 in Valley county. 

Treated timber bridges on Glasgow—East on 
U. S. 2 in Valley county. 

Treated timber bridges on Sidney=South on 
State Highway 14 in Richland and Dawson 
counties. 


SECONDARY SYSTEM 
Grading, surfacing and road mix oil 


Stanford=North, 16.6 mi. on Route 230. 
St. Xavier=South, 5.4 mi. on Route 313. 
Wolf Point=North, 26.2 mi. on Route 250. 
Kevin= West, 6.0 mi. on Route 215. 
Perma=North, 6.1 mi. on Route 382. 
Bozeman= West, 3.2 mi. on Route 289. 
Belgrade=South, 7.8 mi. on Route 291. 
Wyola=West, 10.5 mi. on Route 418. 
Nissler=Southwest, 1.4 mi. on Route 423. 
Dutton=West, 18.0 mi. on Route 221. 
Fort Benton=North, 4.1 mi. on Routes 230 
and 223 in Chouteau county. 
Lavina South, 12.7 mi. on Route 301 in 
Golden Valley and Yellowstone counties. 


Seal and cover 


Valier=East, 14.7 mi. on Route 216. 


Grade and gravel surfacing 


Garland=North, 9.0 mi. on Route 332. 
Malta=South, 4.7 mi. on Route 364. 
Red Lodge=Luther, 7.0 mi. on Route 307. 


Gravel Surfacing 


Alzada=Ekalaka, 12.2 mi. on Route 323. 


Structures 


Steel and concrete bridge on Shelby=South 
on Route 417 in Pondera and Toole counties. 

Treated timber bridges on Whitehall=South- 
west on Route 401 in Jefferson county. 

Treated timber bridges on Hilger—North on 
Route 236 in Fergus county. 

Treated timber bridges on Fairfield—=West on 
Route 408 in Teton county. 


Troy Carmichael is State Highway 
Engineer of Montana, and W. J. Leary 
is Assistant State Highway Engineer. 


WYOMING 


During 1951 the Wyoming Highway 
Department spent approximately $9,- 
885,000 on construction work and it ap- 
pears the 1952 program will approxi- 
mately equal the 1951 expenditure. As in 
the past, Wyoming will again match and 
spend all of its Federal Aid appropria- 
tions—Primary, Secondary and Urban. 

Several important projects are sched- 
uled for the coming construction season, 
Already contracted is the first soil 
cement job undertaken on Wyoming 
highways. This is the Gillette-East proj- 
ect, 10 mi. long (U. S. 14) where a 
cement-stabilized base will be used in- 
stead of the conventional gravel base 


Continued on page 102 
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IDAHO continued 


system, based on information obtainable 
at this time, pending completion of the 
Idaho Sufficiency Rating Study for the 
overall needs of the state. 

In arriving at a sufficiency rating for 
any given section of road, three basic 
elements are considered: condition, 
service and safety. The three are given 


ratings of $35, 35 and 30, respectively as 
compared to an ideal sufficiency rating 
of 100. 

The tabulation of the individual ma- 
jor construction projects indicates the 
location and type of work. 

E. V. Miller is state highway engineer 
of Idaho. 


Idaho Federal Aid Program for 1952 


Primary and urban—FAS State System—FAS County System 


Tabulation includes only projects larger than $100,000, 
but totals represent the aggregate of all projects 


Primary and Urban Projects 


Location Length Type Bridges Total | 
Cole School-Fairgrounds 2. EES G-D-B.M. — $ 475,000 
Regina-Clettt 006. coe er en eee 13.6 G-D-B.M. 1-42’ 880,300 
1-26’ 
Giri gin Wis tae cia een oe ee ete : G-D-B.S.T. - 442,850 
Raft River-Fall Creek F G-D-B.M. — 768,000 
Bannock Creek-Hawthorne Ave....................... 8.45 G-D-B.M. 1-81'10” 630,600 
Harer- Wyoming State Line.....)2.2...2e 8.41 G-D-B.M. -~ 591,000 
Kimball Ave. Caldwell-West 1.48 G-D-B.M. —— 240,200 
Elighs Bridge leet ae meee se eaeee eed oe 5.5 G-D-B.S.T. 1-50’ 247,500 
1-50’ 
KdahouFallssUinderpasst =seseeee seme nee 88 G-D-B.M. -— 180,200 
Nevada, State Line-Northi- 2222s). TBS G-D-B.M. 1-115’ 461,800 
Pine Creek-Smeltetvilley suis ee 3.17 G-D-B.M. — 263,000 
Argentine= Wallaces. 2. teens ere 1.38 G-D-B.M. 1-82’ 430,500 
1-90’ 
1-112’2” 
St. Maries Br. and O.H. and Apprs................. 45S G-D-B.S.T. 1-410'6” 574,600 
Lochsa) Ranser Sta, Sechesse ene Z5 G-D 1-107’ 255,500 
Witah State dime=Miala die eee 8.5 G-D = 494,500 
New Construction: <c02 0c sat Pe oe Be ne eo $7,027,250 
To complete projects under contractisc ego 1,416,850 
TOTAL W952 2258 ce Ae .d Gerson eek een ee $8,444,100 
Secondary State System 
Location Length Type Bridges Total 
Cleveland Bridge and Apprs.......-.-.-..---...--1.00-+: 0.60 G-D-B.S.T. 1-300’ $ 107,000 
Oxtord-Red Rock*# 2 ee 9.03 G-D-B.M. — 260,000 
Buhl-Southerly —.............. i. 6.18 G-D-B.M. — 183,000 
Twin Falls-Hansen ..... 8.60 G-D-B.M. — 299,000 
Middleton—West .......-..--.--------- 4.13 G-D-B.M. 166,400 
Greer Br. and Approaches............ 0.42 G-D-B.M. 1-363’ 238,150 
Top Greer Hill-Weippe................ 452 G-D-B.M. — 245,150 
Craigmont-Mohler* _...........-. Tp G-D-B.M. — 511,000 
Ross Point-Rathdrum .........-...... 6.64 G-D-B.M. oa 268,100 
Vanderdassen School-East .......... 4.80 G-D-B.M. 1-24’ 160,200 
Mie. Homesbrunean® 0 es eo cee 9.10 G-D-B.M. — 150,000 
Newusconstructioni ss tee ee ee ee eee $3,053,800 
To, complete, projects tinder, contracts <x. ieee coos es erases. 8, 
TOT ATE OS oes Oe ree rn ae Re ee tes Sa $3,742,382 
Secondary County System 
Location Length Type Bridges Total 
Georgetown-Nownant et ee 6.9 G-D-R 1-113’ $ 100,000 
Redeck 
Cub: Rivet Rowdies sie ee ae , G-D-R — 115,000 
Samariam Road) cate.cas- eae mal G-D-B.M. — 100,000 
Grandview Valley* ......... : G-D-B.M. — 113,000 
DufortiRoadvasses ! G-D-R 1-114’6” 240,000 
Conner Creek Jct.-Almo : G-D-R ~ 300,000 
Sellev Road eee: eet eee ee d G-D-R — 125,000 
Parker South-Madison Co. Line...................-.-.- 4.00 G-D-B.M 1-160’ 110,000 
Highway 51 Jct.-Strike Dam................-200-2-- 6.5 G-D-R -- 120,000 
Givens Hot Springs-Walters Ferry.................. 8.0 G-D-R — 160,000 
NeweConsttuctiotn tees: fef8 2a cuca as ae pene eee ee $2,083,00€ 
To complete projects;under:comtracteee crs. c csr. sapeecae arse eee 519,700 
TOMA DS UG5 25 Ac 2 oe rere Rete Settee. eee aac. see a cs $2,602,700 
G = Grading B.M. = Bit. Mix. 


D = Draining 
B.S.Ti=— Bite Surie Tr. 


R = Rock Surface 
* Contract awarded before April 20. 
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FRONT AND REAR-END ATTACH- 
MENTS—MAKE BOTH ENDS PAY. 
Longer lasting, harder hitting from 
radiator to drawbar. 


RTI 5000 pound and UTIL 12000 pound front 
axle capacities permit larger loads. These larger 
loads are practical because MM exclusive front- 
end design makes it possible to steer them easily. 


MM EXCLUSIVE FRONT-END CONSTRUCTION OFFERS 
YOU MOST SHOCK-FREE, EASIEST STEERING BUILT, 


RTI and UTIL Wheeler engines are MM built to give that extra heavy YOU ARE ENTITLED TO SEE WHAT YOU BUY, 
punch when you need it. They have special high-turbulence combustion Stet cite annie iy: Teaibeaceocs Eauloment Go Portianl 
M * s . : Contractors uipmen 0., Portian 
chambers for progressive burning and longer power impulse. Coolant is Ore.; Bow Lake Equipment Co., Seattle, Wash: Modern Machinery 
first directed to critical heat areas by MM controlled cooling. For out- Co., Inc., Spokane, Wash.; The Sawtooth Co., Boise & Idaho Falls, 
standing performance compare the low-speed, high-torque of these big, Idaho; Reed Hardware & Implement Co., Idaho Falls, Idaho; Missoula 
ete ¥ A L, Mercantile Co., Missoula, Mont.; Central Machinery Co., Miles City, 
hard hitting MM quality leaders against ordinary high-speed, low- Mont. ; Croskrey Motors, Kalispell, Mont.; Tractor & Equipment Co., 
orque engines. Balanced weigh d power of MM Wheelers i e Miles City, Mont.; Taylor Machinery Co., Salt Lake City & Layton, 
: 4 a A Peo & nae P hee die il : lers is assured Utah; Edward R. Bacon Co., San Francisco, Oakland, Stockton, Fresno, 
ecause t 1e transmissions are built to andle full engine torque con- Sacramento, Calif.; Sierra Machinery Co., Reno, Nev.; Basin Truck & 
tinuously in any gear. New double-disc brakes operate on the trans- Implement Co., Durango, Colo.; Gunderson-Taylor Machinery Co., Den- 


ver, Colo.; Mutual Machinery Co., Pueblo, Co!o.; Casey-Metcalf Ma- 


mission counter shaft, have individual pedal control for rear wheels. Gilles GOL Ine, tues Angeles, Calit.: Western Machinery Co., Phoenix. 
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WYOMING continued 


course. Because of the scarcity of gravel 
in the Gillette area, it was found that the 
use of soil cement would be more eco- 
nomical than gravel hauled in from sur- 
rounding areas. Although the bid prices 
showed an approximate $100,000 in- 
crease in cost for soil cement as com- 
pared to an estimated normal 3-mi. 
gravel haul, the price was approximately 
$200,000 cheaper than that bid for gravel 
under the actual conditions which re- 
quired a haul of about 100 mi. Another 
7.3 mi. connecting to the east end of this 
job is to be constructed this year. 


Laramie to Cheyenne 


A 4.6-mi. project in Telephone Canyon 
between Cheyenne and Laramie (U. S. 
30) will be built in 1952. This job will 
complete a long range re-location pro- 
gram for the important Cheyenne-Lara- 
mie route. The old highway ascending 
from Laramie to Summit (highest point 
on U.S. 30 from coast to coast) is a slow 
twisting route which has been made 
even more troublesome in_recent years 
by the huge increase in heavy truck 
traffic. The new design calls for an addi- 
tional uphill lane for use by trucks and 
slow moving vehicles. This lane will be 
designed for heavier loading than the 
regular traffic lanes. 

A 4.5 mi. grading project on U. S. 30 
between Green River and Rock Springs 
will initiate a complete re-location of 
this 15-mi. stretch. The new road will 
be constructed to one side of the right- 
of-way centerline thus providing for 
possible future addition of two more 
traffic lanes. This policy will be carried 
out on all future projects where antici- 
pated future trafic may require four 
lane or divided highways. 


First in Cheyenne 


Bids were opened April 18 for the first 
urban project in the City of Cheyenne. 
This will be the construction of a much 
needed separation over the Union Pa- 
cific Railroad tracks on Dunn Avenue in 
the eastern part of Cheyenne. The pres- 
ent overhead structure connecting south 
Cheyenne with the main business dis- 
trict is one of the heaviest travelled two 
lane structures in the country and the 
need for another connecting facility has 
been under consideration for some time. 

One other overhead structure is 
scheduled for immediate contract. This 
will be over the Union Pacific Railroad 
east of Cheyenne and is necesary to com- 
plete the connection of a four lane high- 
way already under construction with the 
high type construction recently com- 
pleted from Pine Bluffs west to this 
point. Plant mix surfacing on this four 
lane project will be included in this con- 
tract. 


Totals 


Present program include 41.2 mi. of 
work on the Interstate System and 39.6 
mi. on the Primary Federal Aid System. 
In addition, about $1,000,000 will be 
spent on state projects involving no Fed- 
eral funds. Federal Aid Secondary pro- 
gram for the fiscal year of 1953 calls for 
an expenditure of $2,605,000 on 118.4 mi. 


Continued on page 104 
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OREGON 


Construction work under contract by 
the Oregon State Highway Department 
at the beginning of the fiscal year will be 
about $33,000,000; total construction 
contracts to be let during the fiscal year 
is expected to run to about $30,500,000. 
The total amount expected to be paid 
out on construction projects during the 
fiscal year is $29,500,000, and expendi- 
tures on maintenance work during the 
fiscal year are expected to amount to 


a total of approximately $12,000,000. 

The tabulation provides a listing of) 
projects thus far programmed (author- 
ized) for contracting during the fiscal 
year July 1, 1952, to June 30, 1953. Most 
of this work (all ‘but about $1, 000,000) is: 
scheduled for contracting before the end) 
of 1952. Projects below $40,000 of or 
mated cost are not included. 

R. H. Baldock is state highway engi. 
neer of Oregon. 


Oregon highway jobs to be awarded after June 


(These construction projects were authorized as of April 15) 


Paving is asphaltic concrete and oiling is penetration type 


Ap proximate 
County Project and kind of work Cost 

Bakers S28: Pocahontas-Wingville Loop Road, resurf...... $ 150,000 
Clackamas....... Willamette River-Marion Co. Line, br., gr. and pav 450,000 
Clackamas: Willamette River Bridge, piers and approaches.................... 875,000 | 
Clatsop ae Cannons eachankcadian pavinlopeesee in aes tes eee 200,000 | 
(CoOoste eee North Slough Bridge (Hauser-Coos Bay Section) ............ — 45,000 
GO0s Ae ax Bullards Bridge Section, bridge, grad., surf. and oil........... 1.03 715,000 
Grodkee ee FAS Highways 322 and 400, grad., surf. and oil i 150,000 
Douglas! =... Oalklandalict. Deadys stinuctires.s eis oe ee — 215,000 
Douglas. South Umpqua River-Fairgrounds, bridges, gr. and top... 1.20 300,000 
Douglas. Comstock Road Connections, structure, grad. and pav......... 0.20 200,000 
Dowslasse Middle Unit, Reedsport-Dean Creek, gr., surf. and oil........ 2.14 304,000 
Douslass aes Anlatt-liheadmRoad. oraditio: se seen ene ene 7.36 1,100,000 
Douglas.2.. Calapooya Creek-Sutherlin Section, bridge... = 100,000 
Grantee Mt. Vernon-John Day, grading and paving... 6.23 311,000 | 
Grantee ee Mt. Vernon-John Day Section, bridge... — 40,000 
Hood River.....Columbia River Bridge Approach Structure... — 46,000 
Jackson eee -Medford-County Farm, grading and paving... 5.36 605,000 
Jacksons e County Farm-Ashland, grading and paving... 4.43 550,000 
Jacksons Rock Point-Blackwell Hill, grading and paving.............. 4.41 825,000 
Weakest yo ies: Lakeview Section, grading and paving.............. 0h 2.00 100,000 
Weanemees =. eae Low Pass Section, grading and paving.....22.2..--..-0.-:s:eceeeeee 2.37 600,000 
Taneee.:. cee Springfield Section, grading and paving... 2.18 335,000 
anezee: .-28 eee Benton Co. Line-Cheshire, bridge, grading and paving........ 6.60 275,000 r 
[eincolnc- see Fogarty Creek-Miner Creek, structures, gr. and pav........... 7.10 1,600,000 
Warion. ee Boones Rd., Pringle Cr., Battle Cr., structures.................... = 260,000 
Metronet Center Street Bridge Approaches (Salem) — 525,000 
Multnomah.....92nd Ave.-Fairview, structures..............4...00: — 1,400,000 ~ 
Multnomah.....92nd Ave.-Fairview, grading and landscaping...........0.0..000..... 7.30 800,000 
Polke eee West Approaches, Salem Bridge, grading and paving........ 1.00 145,000 
Wasco.............. shogren-Rowena, grading and paving.....2......-eeceeeeceeene cee 5.90 1,500,000 
Washington... Boones Ferry Rd.-Willamette River, structures................ — 370,000 
Wheeler............ Service Creek-Spray, grading and surfacing SA De hae ae 1.90 45,000 


NEVADA 


Nevada’s severe and prolonged winter 
did considerable damage to the state’s 
road system, both on primary and sec- 
ondary routes, and the extensive mainte- 
nance work necessary to rebuild or patch 
up these roads may have some influence 
on completion of the 1952 program by 
the end of the year. Differing, perhaps 
from other states which plan on a fiscal 
year basis, Nevada’s construction pro- 
gram is ona calendar year basis. Due to 
interruptions of the recent winter dam- 
age, there has been little thought given 
to the 1953 program as yet. It has, how- 
ever, now become quite certain that 
$1,830,000 of work budgeted for 1951 will 


be under contract this year; most of it 
was let during the fiscal quarter. Failure 
to place all of the 1951 work under con- 
tract during that year was due to loss 
of key engineering personnel to war in- 
dustry and private industry, and inabil- 
ity to recruit competent replacements. 
Completion of the 1952 work, hampered 
by the same factors as well as by the 
weather, will depend upon availability of 
critical materials and upon the possi- 
bility of certain projects being declared 
non-essential. Major budgeted projects 
are tabulated below. 

H. D. Mills is Nevada State Highway 
Engineer. 


Tentative construction and maintenance budget for calendar year 1952 
(In addition to those projects budgeted for 1951, but not as yet placed under contract) . 


Description 


U. S. 40, from 22 mi. to 40 mi. NE of Fernley, partial reconstruction, 
widen, plantmix surface -...... A) eae Tne 


Estimate 
Miles of Cost’ 
Fe SR ae | 18.46 $500,000 
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STANDARD PORTLAND 


MODIFIED PORTLAND 


HIGH EARLY 


LOW HEAT 


SULPHATE RESISTANT 


PRONTO The Aqua Claudia, built between 38 and 52 A.D., is one of the many aqueducts built with pozzolan 


cement for the purpose of supplying water to Roman cities. 


PORTLAND POZZOLAN Still Standing After 2,000 Years 


This old Roman aqueduct has survived twenty centuries of wars and weather. It remains 
BRICK MIX a monument to the lasting qualities of pozzolan cement. The Romans found that by add- 
ing fine, reactive materials to lime they greatly improved its cementing qualities. They 
used volcanic ash from the town of Pozzuli—hence the name ‘‘Pozzolan.”’ The permanence 
of their structures is characteristic of modern pozzolan cements. 


mee . 
ea Se ore Be ee 


TG ENACT RTT 


PLASTIC CEMENT 


ee pre ae 


PERMANENTE PORTLAND POZZOLAN cement is a modern counterpart of this time-tested 
OIL WELL CEMENT cement of the Romans. It conforms to Federal Specification S-S-C-208a; producing a 
plastic, cohesive concrete that prevents the formation of rock pockets and honeycomb. 
It fills forms easily without segregation. It is ideal for pre-cast products and in other con- 
crete structures where Standard Portland is used. 


PERMANENTE 


CEMENT COMPANY 


4] PERMANENTE, SANTA CLARA, YOSEMITE AND KAISER BRANDS OF PORTLAND CEMENT AND PERMANENTE LIME PRODUCTS 
OAKLAND e¢ PORTLAND «¢ _ SEATTLE 
ANCHORAGE « FAIRBANKS »¢ HONOLULU 


en ee 


i} 
; 
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of road. About 23 mi. is slated for grad- 
ing; 65.1 mi. for grading and base 
course, 8.5 mi. for base course and oiling, 
and 21.0 mi. for oiling only. Seventeen 
of Wyoming’s twenty-three counties 
are represented in this FAS program. 


Farm-to-market funds 


The last session of the Wyoming Leg- 
islature passed two laws providing for 
construction of farm-to-market roads. 
One provided for an additional levy of 
lc per gal. of gasoline which was to be 
spent on country roads, the other ear- 
marked 10% of the original 4c tax for 
the same purpose. Under both laws the 
revenue is set aside in a separate road 
fund in the state treasurer’s office and 
when spent, must be matched on a 93%- 
7% by the counties. The county commis- 
sioners have the authority by law to di- 
rect where and how the money shall be 
spent. Actual road work must be con- 
tracted and supervised by the Wyoming 
Highway Department but maintenance 
of the road becomes the responsibility 
of the county upon completion. Con- 
struction expenditures under this pro- 
gram are anticipated to reach $1,500,000 
during the coming year. 

J. R. Bromley is superintendent of the 
Wyoming Highway Department. 


ARIZONA 


The Arizona highway program for the 
1952-53 year is based on the following 
allocation of funds: 


Anticipated state income for high- 
WAY, DUEPOSES™.-n.n = eee ee $13,000,000 
Required for administration and 


MAINTENANCE eats. c eee 7,000,000 
Balance for all construction.............. $ 6,000,000 
Statewide seal coats 2.0.02. 2.-..--.c.:0- 500,000 


Balance for major construction........ $ 5,500,000 
*Anticipated Federal Aid 


RP i tiga tayo eee ee cine ee Ses $ 3,500,000 
ee Seconda hyperereieee hetennet 2,500,000 
id U fret oy ya mired a See eA or ae 300,000 
County and city matching 
FUNC Sos. peek one ei erec pert aoe 900,000 


Total for major construction.......... $12,700,000 


200 mi. of new roads 


Information is not available on indi- 
vidual projects with respect to mileage 
and location, but on a basis of $60,000 
per mile average cost, it would represent 
approximately 200 mi. of new construc- 
tion. 

If the steel situation approaches nor- 
mal, the program will include some ten 
to fifteen major structures. Most of the 
major roadway construction would be 
34 ft. and 40 ft. full-width, mixed bitu- 
minous surfaced projects. Statewide seal 
coat projects would represent a preserv- 
ative program for approximately 250 mi. 
of existing pavement. 

R. C. Perkins is state highway engi- 
neer of Arizona. 


*Subject to Congressional appropriation. 
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F.A.S. 519, Portuguese Lane, grade, gravel, roadmix surface........0..0...--..-- 2.0 80,000 
WS95; Las Vegas to Clark-Nye county line, widen, plantmix surface........ 52.55 660,000 
F.A.S. 538, Spring Mountain to 10 mi. west, grade and gravel surface.......... 10.00 ,000 
Replace 2 bridges on S.R. a two bridges and approaches........0.-.0.2.0.22200---- 1.0 80,000 
U. S. 93, 10 mi. to 38 mi. N. of Wells, partial reconstruction, widen, e 

POmUNIER SuriACe oe hae na a ee ane ey 27.50 755,000 
F.A.S. 578, Jiggs to South Fork Humboldt River, roadmix surface... 15.04 70,000 
F.A.S. 573, near Dinner Station to 7 mi. E. of Tuscarora, roadmix surface... 17.65 80,000 
F.A.S. 579, near Smither’s Creek to E. side of Ruby Valley, grade and 

gravel suntace .22 7 Oeste i eae oe Se OS ie, 7.30 110,000 
F.A.S. 592, Dyer to California state line, grade, gravel and roadmix surface. 6.0 90,000 
F.A.S. 602, Palisade to 6 mi. south, grade and gravel surface.......22:.2.2---0------ 6.0 170,000 
F.A.S. 614, Denio to 14 mi. south, grade, gravel and roadmix surface... 14.0 210,000 
F.A.S. 623, 38 mi. N. of Austin to 20 mi. S. of Battle Mountain, widen 

and-roadmix suriace Aue a s0.4 m2). ome ee ee ee Le 28.23 225,000 
U. S. 93, Pony Springs to 8 mi. south, reconstruct, roadmix surface.............. 8.0 120,000 
BASS: 636, Bristol Silver Mine road, additional gravel, roadmix surface... 10.7 75,000 
F.A.S. 639, Comet-Coalition road, roadmix surface -.......0.-.:c:--ccceeeeeteeeeeeeeo ee 17.0 85,000 
WS 2935 bridge N. of Caliente, new bridge and approaches........................- emi) (2 40,000 
F.A.S. 643, People’s Market Road, grade, gravel, roadmix surface................ 1.0 25,000 
F.A.S. 645 & 646, from Central north and west, grade, gravel, roadmix surf. 2.0 70,000 
U.S. 95, U. S. Naval Ammunition Depot to 2 mi. W. of Kincaid, widen, 

plantmix Stinhace mentee nk. Sets eae he fey ee 13.0 195,000 
F.A.S. 662, Rhodes to 10 mi. southwest, grade, gravel.......2...2......-.0s0.sceeeeeeeeeeee 10.0 225,000 
U. S. 95, Clark-Nye County line to Jct. A.E.C. Road, widen, plantmix surf. 5.18 65,000 
U. S. 95, through Stonewall Pass, realign, reconstruct, roadmix surface... 1.0 35,000 
B-A:S: 538, through Pahrump Valley, grade, gravel, roadmix surface............ 14.0 210,000, 
F.A.S. 684, Winnie Lane, grade, gravel, roadmix surface..........2.0.020..seceeee 15 45,000 
Access Road to Nevada- Massachusetts Tungsten Mine, grade, gravel, 

roadmiisc surface te: are Mo A ee eee ee ee 7.82 145,000 
F.A.S. 693 & 694, portions within Lovelock, grade, gravel, roadmix surface 1.0 75,000 
U. S. 40, Reno to 1.5 mi. west, reconstruct, plantmix surface 1.5 225,000 
U. S. 40, Vista to 6 mi. east, reconstruct, plantmix surface 6.0 750,000 
F.A.S. 707, Boynton Lane, grade, gravel, roadmix surface..........020--2200----- 2.6 100,000 
U.S. 6 & 93, East Ely to west foot Connor’s Pass, reconstruct, roadmix surf. 20.0 540,000 
F.A.S. 739, Jct. U. S. 6 to Cleve Creek, grade, gravel, roadmix surface........ 14.27 210,000 
F.A.S. 739, Cleve Creek to Piermont Creek, roadmix surface : (0,000: 


General & Specific Maintenance — 0.0... 
Headquarters Administrative ..............2-.2.2.-2.20..-. 
Reserve Fund—Snow Removal—Flood Damage 


Grand lotal este sarees re ee 


UTAH 


In addition to recently increased ex- 
penditures from its maintenance funds, 
a result of spring flood damage in urban 
areas of Salt Lake City, the state of Utah 
has an ambitious construction program 
under way and outlined for the future. 
As of the end of April, a total of 234.6 
mi. of Federal-aid construction projects, 
valued at $7,310,000, were in progress, 
the work involving both road and plant 
mix surfacing and structural activity on 
culverts and bridges. State projects 
under way at that time totaled 22.2 mi., 
and amounted to $812,000. 

Lying ahead, for commencement of 
construction this season and next, is 
over $12,500,000 worth of work under 
various state and Federal programs. 
Their approximate mileages and amounts 
are as follows: 


Classification Miles Est. Cost 
Federal-aid Primary........ 28.2 $2,385,000 
Federal-aid Secondary... 137.2 3,352,000 
Federal-aid Urban ............ (bee 1,500,000 
Access (Federal) ............ 180.0 1,158,000 
Staten oe See. 105.1 3,943,000 


Biggest concentration of work is 
scheduled for Salt Lake County, which 
alone accounts for 47.8 mi., and $3,163,- 
000 of the work tabulated above. 

E. G. Johnson is Chief Engineer of 
Utah’s highway system. 


Colorado has trouble in 
locating highway building 


COLORADO State Highway Engineer 
Mark U. Watrous is discovering that 
there is more to a new state highway 
building than acquiring the funds. Per- 
haps such a structure should be built 
on wheels. 

Since the department announced plans 
to build its new $2,500,000 building in 
Denver, Watrous has faced two waves 
of citizens’ committees protesting each 
location selected. Last month it looked 
as though the building site was definitely 
going to be in South Denver, but the 
citizens of this “A” residence zone rosé 
up in protest against the selection. They 
wondered why Watrous had not selected 
a site in one of the commercial zones 
selected by the Mayor’s committee. _ 

Watrous announced that since both a 
his proposed Denver locations seem to 
be in opposition to desires of the com=- 
munity, he is considering other cities as 
possible sites for the construction. Even 
this decision was not unchallenged. State 
legal minds consulted an old highway 
law which provided that the department 
be housed in a state building “in Den- 
ver.’ 

Other groups in Colorado, meanwhile, 
were urging Watrous to locate the struc~ 
ture in their areas. He has had offer 
from Pueblo, Colorado Springs, 7. 
Boulder. P 
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i N ENGINEERING “FIRST” in the 
C\West is now being executed by 
Peter Kiewit Sons’ Co. near Pasco, 
Washington, with excavation and back- 
‘illing of impervious sub-levee cutoff 
renches ranging in depth to 60 ft. along 
ibout 6.3 mi. of Columbia River bank 


the same $1,467,865.50 contract) are a 
part of the overall system planned at 
Richland, Kennewick, and Pasco as a 
safeguard to these towns from floods on 
he Columbia, which will rise to new 
jtages when McNary Dam is put into 
operation. Construction of the dam, 
near Umatilla, Oregon, will be suffi- 
“ciently advanced by the spring of 1953 
0 permit storage in the reservoir to its 
‘iormal pool elevation of 340 ft. This 
storage will back the Columbia River up 
some 62 mi., to the vicinity of Richland, 
Washington, and will fill the present 
channel approximately “bank full” near 
Pasco. 


While the actual levee system itself is 
in no way unique, its below-grade com- 
»onents are. Foundation material in the 
‘rea consists generally of a very porous 
ravel, often of the “open work” type 
ound in the Columbia River basin. If 
idded control measures were not built 
n conjunction with the levees, seepage 
at all times (particularly during flood 
deriods) would be enormous. The cost 
f construction and operation of pump- 
ng plants, over and above those already 
equired for drainage of riparian lands 
dehind the levees, would be prohibitive. 
Extensive field pumping tests and stud- 
es indicated that, for most reaches, an 
2conomical means of seepage control 
would be construction of impervious 
>utoffs down to the Ringold clay forma- 
sion, lying at depths of 10 to 60 ft. 

The work being done by Peter Kiewit 
Sons’ Co. encompasses 4.3 mi. of left- 
bank levees near Pasco, all underlain by 
cutoff. Elsewhere, although no above- 
zrade construction is necessary, the cut- 
off is being continued along some 2.0 mi. 
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Digging a trench to keep 


under Columbia River levees 


A trench 60 ft. deep will be unwatered and stand 

unsupported to receive select backfill material — 

Impervious cutoff walls will protect river front 

lands against seepage as McNary reservoir raises 
river level upstream 


of relatively high riverbank to prevent 
seepage into a low-lying swale about a 
mile from the river. The contract was 
awarded last September and commenced 
the following month, with completion 
scheduled for March 1953. 


Three ways to do it 


Three options were presented the con- 
tractor for conduct of the cutoff con- 
struction. The first provided for a mini- 
mum trench width of 6 ft., with a mod- 
erately well-graded (3 in. to silt) back- 
fill to be pushed into the trench in a 
semi-fluid state to prevent segregation. 
Such a technique would not entail un- 
watering the work area, and side slopes 
might be cut as steep as they would 
stand. The second option, providing for 
a minimum width of 3 ft., incorporated 
a more closely graded core material. 
Other provisions would be as above. 

The third option, also for a 3-ft. mini- 
mum width of cutoff, provided for the 
use ofa slurry to support the side slopes, 
thereby reducing excavation and backfill 
quantities. Backfill specifications for this 
option were the same as for the first, but 
would result in a more impervious cut- 
off because of the mixing with a slurry. 
The specified slurry would be similar to 
that used in oil-well drilling, and might 
be made of bentonite, a special clay, or 
similar material. Tests indicated that 
permeability of a cutoff so constructed 
(gravel and slurry) is but a fraction of 
1% of the permeability of the same 
gravel without a slurry, and is consider- 
ably less than that of cutoffs represented 
in the other two options. However, it 
appeared that the probable additional 
cost of the slurry method could not be 
justihed from the standpoint of further 
reduction in costs of pumping to protect 
the affected lands. The other options, to 
the extent that they lessened pumping 
requirements, did show a favorable cost 
comparison. Hence, the third option was 
advanced only against the possibility 
that the contractor could find a more 
economical method for its construction. 

Peter Kiewit Sons’ Co. chose the first 
option, that of a 6-ft. trench and a mod- 


water out 


erately graded backfill material. The 
choice was dictated by two conditions, 
(1) that Corps of Engineers tests had 
demonstrated that the gravels to be en- 
countered would stand nearly vertical 
(for a sufficient time to complete the 
work) and (2) that a 6-ft. width gave 
greater scope in selection of equipment. 
Accordingly, the contractor is using a 
5-cu. yd. Manitowoc dragline for ex- 
cavating the deeper sections of cutoff 
trench, and a model 95 Northwest for 
the shallower sections. 


Mixing and backfilling 


Spoil is cast well to one side and spread 
out for mixing with selected borrow ma- 
terial. Spreading is done by bulldozers, 
each layer topped by borrow before ad- 
dition of a new spoil layer. The resulting 
stratified material is then thoroughly 
mixed by motor graders, with moisture 
added to effect the consistency of wet 
concrete. The windrowed material is 
then bulldozed back into the cutoff 
trench. 

The mixing and backfilling is the key 
to timing of the operation. Since the 
open trench will not stand overly long 
without expensive overbreak and caving, 
only short lengths may be opened at a 
time. In fact, the dragline frequently 
must cease excavation until backfilling 
“catches up.” Trying to stay only 100 ft. 
or so ahead of this backfilling, the drag- 
line generally is digging very close to 
the toe of backfilled material in the 
trench as it slumps along the bottom. 

To simplify excavation methods, the 
contractor has elected generally to keep 
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tions excavated. A 6-in. vertical dredge 
pump, fabricated by Pump, Pipe & 
Power Co. of Portland, is used, capable 
of pumping 1,500 gpm. against a head of 
70 ft. (The trench averages about 35 ft. 
in depth, with 60 ft. as the maximum.) 
During the course of the work, volume 
of water pumped has remained about 
constant at 1,000 gpm., with occasional 
peaks as high as 2,500 gpm. 

After placement of backfill, the com- 


PACLLU CULO IS ZSivell dt dst LY AGdadyos 
in which to consolidate before construc- 
tion begins on the levee proper. Near 
Pasco, a levee averaging 27 ft. in height 
is being built. Slopes are 2:1, and the 
material is mostly pit-run gravel, with a 
core of silt. Both bottom-dump Euclids 
and Caterpillar tractor-scraper combina- 
tions are being used in levee construc- 
tion. As built, these levees will provide a 
freeboard of 5 ft. in rural areas and 8 ft. 
in urban areas, even under flow condi- 


HONS CGUIValent tO TNE lors MOO, lar Res 
of record in this reach of the Columbia 


Maintenance and use plans 


These levees differ from usual Corp; 
of Engineers flood protection works it 
that they will be maintained and oper. 
ated by the Corps after completion as % 
part of the McNary Project. Most levee; 
built by the Corps are local protectior| 
works sponsored by local interests fo3| 
maintenance and operation. Specia) 
features have been used in design of the! 
levees to provide for continued opera-| 
tion and expansion of ports for Kenne-| 
wick and Pasco. Provision has also beer 
made for frequent access over the levees 
to the reservoir for recreational and 
other purposes. A total of 12 automatic 
pumping plants are included in the com- 
bined levee system. These are primarily 
for removal of runoff and irrigation 
wastes from adjacent lands, but during 
periods of high reservoir level they will 
also handle seepage. The runoff and ir- 
rigation wastes are to be collected by an 
extensive system of ditches which lead 
generally to an interceptor ditch along 
the land side toe of the levee. 

Decision to perform the current work 
was based on economic studies of the 
cost of purchase of the affected lands, as 
compared to the cost of levee construc- 
tion for their protection. While the 
urban areas of Pasco, Kennewick, and 
Richland (and several adjacent rural 
areas) were found to warrant levee pro- 
tection, it was found that purchase and 
abandonment of Wallula was indicated. 

The work at Richland, 3.2 mi. in 
length, has been completed and is rela- 
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PROGRESS OF THE WORK 


. is shown in three views at left, com- 
mencing (top) with excavation in the dry. 
Trench shown here is about 30 ff. deep. 
Note grading done previously to expose 
site. Two motor graders (center) work as 
a team to mix moistened backfill materials 
—trench spoil and selected borrow. Back- 
filling (bottom) follows closely behind ex- 
cavation in order to minimize caving of 
unsupported trench. 


tively minor, commensurate to the effect 
of McNary reservoir backwater condi- 
tions in that vicinity. The Kennewick 
work, on the right bank of the river, will 
be similar to that at Pasco, but will also 
entail raising several approach spans of 
the Pasco-Kennewick highway bridge 
over the Columbia. Contract for g¢hat 
work was awarded last spring to M. H. 
Hasler Construction Co. and D & H 
Construction Co. of Folsom, Calif., ona 
bid of $3,173,561. 


Personnel 


For the Walla Walla District, Corps 
of Engineers, project engineer at Pasco 
is George Schoch. Don Boots is super- 
intendent and D. K. Rogers is job engi- 
neer for Peter Kiewit Sons’ Co. Art 
Olson and Bill Cole are assistant super- 
intendents in charge of the two shifts. 
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TTENDANCE of more than 400 
. Mindicated the extreme interest of 
ingineers in the problems of “Airfield 
»~avements for Jet Aircraft,” which was 
‘he subject of a symposium sponsored 
by the U. S. Naval Civil Engineering 
Research and Evaluation Laboratory 


/eported on all phases of the problem as 
t applies to existing fields, discussed the 
orrective measures now being used by 
Army, Air Force and Navy, looked into 
suture aspects of the problem based on 
he planes of tomorrow, and expressed 
nany divergent points of view on mate- 
jals now commonly used for runway 
‘onstruction. Conclusions were rather 
reneral and not entirely in agreement, 
out the exchange of pertinent and valu- 
vble information represented a substan- 
ial advance in the attack on this prob- 
‘em which is of concern to all those en- 
pincers responsible for the design, con- 
struction and maintenance of airfields 
ased by jet aircraft. 

In general, the speakers considered 
he problem as ranging all the way from 
-ather unimportant to definitely serious. 
Although it includes the factor of heav- 
er wheel loads and higher tire pressures 
‘greater pavement load intensity) the 
najor part of all papers and discussions 
elated to the effect of heat and blast 
‘rom the jet engines. The temperature 
ind force of the exhaust were not con- 
idered serious during the actual take- 
ff down the paved strip, but during: 
(1) warm-up, (2) checking and (3) main- 
enance testing the timé of éxposure to 
‘he blast has caused—problems to_as- 
dhaltic pavements er and the 
joint_material in in portl cement con- 
rete paving (rigid). These were re- 
sorted, discussed and evaluated in every 
fast and discussion. A further problem 


was that of spillage of jet fuel and its 
softening effect on flexible pavements 
and joint compounds. Affected areas 
represent a small percentage of the air- 
jeld surfacing and if any.consensus was 
apparent from the papers, it would be to 
provide a resistant type of pavement (or 
protective facing) on these areas where 
jets are fueled or warmed up. This would 
ne the relatively easy program for the 
design of new fields, with the improve- 
ment of existing pavements a more diffi- 
sult matter. Open graded and rough tex- 
cured asphaltic surfacing was considered 
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he most susceptible to heat and ‘spillage 


xperts discuss the problems imposed by the — 
| “Jets” on airfield pavements 


Symposium of military engineers and represent- 

atives of industry present the most comprehensive 

review to date of the effects of heat, blast and 

spillage at Port Hueneme meeting sponsored by 
the Navy and attended by 400 


damage. An expert’s prediction_of the 
jet engines es of the next few years did not 
provide any assurance that the problem 
would not increase in size and intensity 
in the fateressan eT 


Outlining the problem 


Essentials of the problems were out- 
lined by Cmdr. J. C. Luppens, Shore 
Establishments Divisions, Navy Bureau 
of Aeronautics, in a paper entitled “Ef- 
fects of Jet Aircraft on Pavements.” He 
told the group that jet planes have now 
been in use a sufficient length of time to 
permit paving requirements to be deter- 
mined, and predicted that exhaust tem- 
peratures would not be much higher in 
future years, being fixed by basic prin- 
ciples of combustion. Damage to pave- 
ment by jets is limited to three distinct, 
but brief periods in their operation: (1) 
warm-up in parking area, (2) checking 
the engine before take-off and (3) test- 
ing engine during maintenance work, or 
installing of a new engine. Effect of the 
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jet when the plane is moving is negli- 
gible. Speaking of the weight problem, 
Cmdr. Luppens said that jets have small 
size tires inflated to high pressure and 
are equipped with stiff shock absorbers. 
In landing they produce loads on run- 
ways -which—exceed static loads by 
enough to represent a separate problem 


of runway design, based on the unit loads | 


at point of tire impact. Dusty runways 
may-catisé problems from dirt kicked up 
by eae jet’ and drawn into the intake of 

an during take-off. 
eae other specific problems he 
listed: (1) melting and removal of ex- 
pansion joint fillers, (2) spillage of fuel 
and its éffect on bituminous surfacing, 
(3)_unusual build-up of heat during 
maintenance—testing, and (4) erosion 
control at the end of runways. 


“Air Force Requirements” 


The following paper, presented by Lt. 
Col. Gayle LL, Smith, U..S. Air Force, 
outlined the “Air Force Requirements” 
for paving for jet planes. He reminded 
the audience that prior to the develop- 
ment of jets the only engineering prob- 
lem relating to runways was the gradual 
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increase in the weight of planes. This 
problem has never lessened (now ap- 
proaching 400,000 lb. gross weight) but 
new factors of heat and force of blast 
have now been added. Giving specific 
figures on these new problems, Colonel 
Smith stated that temperatures at the 
tail pipe of jet engines range from 900- 
1,400 deg. F., dropping to 200-400 deg. 
about 50 ft. back. The corresponding 
velocity of this blast of hot gas varies 
from 1,800 ft. per sec. at the tail pipe 
to 300 ft. per sec. at a distance of 30 to 
50 ft. away. This blast, and its force, can 
better be appreciated by the comparison 
of 300 ft. per sec.-velocity to a wind of 
204 mph. Effect of this heat-and blast 
depends on: (1) time applied to an area, 
(2) height of tail pipe above pavement 
and (3) angle of impingement of the jet. 

Reporting on the damage resulting 
from spillage of jet fuel, he stated that 
the Air Force was at first rather skeptical 
of this damage, but now was aware of 
the problem. Original fuel was prac- 
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tically kerosene, which did not evaporate 
fast and the softening action on bitu- 
minous pavement was relatively long 
and serious. The newer fuels evaporate 
faster and the damage per unit of spilled 
fuel is less. Planes equipped for the use 
of rockets in take-off introduce a further 
problem of a corrosive (acid) fuel that 
is hard on portland cement concrete sur- 
faces and steel matting which might be 
used for emergency, advance fields. He 
emphasized the need for “good house- 
keeping” in the operation and mainte- 
nance of jet planes. 

A comment by C. T. Rhodes of the 
Twelfth Naval District indicated that 
problems from fuel spillage were rela- 
tively minor, but injury to bituminous 
surfaces from blasts was serious. 


Study by the Army 


Beginning the afternoon session, C. R. 
Foster, chief, Flexible Pavement Branch, 
Waterways Experiment Station, Corps 
of Engineers, outlined the program of 
study being carried forward by the 
Army. He also listed heat, blast and 
spillage as the major problems. An ex- 
tended time-movement study of jet 
planes on the ground was an important 
preliminary to this program of study. 
Starting of the jet engine, carried out 
on the warming-up apron, may repre- 
sent an average of 31% min. at 70% 
power, the check before take-off may 
consume about 1% min. at 70% power 
or higher. During maintenance testing 
and checking a total of 14 min. may be 
involved, although this period is the 
least consistent of the three. 

He then described a test of tempera- 
ture on the runway surface under the 
bursts from a jet engine blast. On an 
asphalt surface the temperature rose to 
peaks of about 230 deg. F., but dropped 
sharply. The temperature 1 in. under 
the surface was never serious, by com- 
parison. Temperatures measured on and 
in portland cement concrete ran 30 to 50 
deg. lower. He considered 300 deg. F..as 
a critical surface temperature for flexible 
type pavement. 

On the subject of spillage he con- 
sidered old, asphaltic concrete more re- 
sistant to damage than new. Open 
graded mixes were more susceptible to 
spillage, and were also not as resistant 
to heat and blast as dense, alsphaltic 
concrete. 

As to the problem of assisting rockets, 
he did not consider the éffect of these 
as serious, since they are only used when 
the plane is in relatively swift motion 
during take-off. He did agree that their 
fuel is very damaging if spilled. 

“Early Planning and Exploratory 
Tests” which led up to study being made 
at the NAVCERELAB was reviewed 
by L. A. Palmer, Head, Soil Mechanics 
and Paving Section, Bureau of Yards 
and Docks. He went into considerable 
detail on the effect of hot blasts on vari- 
ous types of aggregate. Slag was par- 
ticularly resistant to the effect of heat, 
and many of-the limestones tended to 
flake and crack. 

He expressed the opinion that there 
was no problem with portland cement 
concrete pavements, except with the 
joint filler. The answer was “no joints.” 
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In conclusion he emphasized that the 
damage he; and other speakers described 
was not to be considered unttsual, or the 
exception, but all too common. 


The program at NAVCERELAB 


The test program in progress at Port 
Hueneme was described by J. A. Bishop, 
director, Soils and Pavements Division 
of the laboratory. The problem of jet 
engine effects on pavements was as- 
signed to the laboratory in 1950 and was 
immediately divided into: (1) improve- 
ments to be recommended for existing 
air fields and (2) the designs for new 
pavements. Before either of these prob- 
lems could receive technical help it was 
necessary to study the actual effect of 
jet engine exhausts on pavement sur- 
faces of different types and design. All 
available information on the subject was 
first studied, but reports were conflict- 
ing. As a result the decision was made to 
build test sections and subject them to 
jet engine conditions. A test engine was 
set up on a portable mounting which 
allowed it to be tilted down a maximum 
of 15 deg. from the horizontal. The end 
of the tail pipe was maintained at 34-in. 
height above the slab. Test sections of 
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4-in. thickness were built using durable, 
gravel aggregate and Type II portland 
cement. Bituminous sections were laid 
with a dense asphaltic concrete mix. 

The test provides for a 3-min. expos- 
ure to the exhaust at 50-60% power, fol- 
lowed by 100% power for another 3 min. 
The series of tests starts at the hori- 
zontal position and then the engine is 
tilted down in 2%-deg. increments, until 
the full 15 deg. is obtained. Results of 
this comprehensive test series will be 
made available by NAVCERELAB in 
the near future. 
Jet planes of tomorrow vy. Y 

A look into the future of plane design 
was provided by Fred A. Payne, office 
of the chief engineer, North American 
Aviation, Inc. Of immediate interest, and 
concern to those in attendance, was his 
prediction of coming jet engines which 
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might have tail pipe temperatures reach 
ing 3,500-deg.F., and a blast velocity o 
3,000 ft. per sec. This would meatia pos 
sible runway surface temperature o 
1,500 deg. F., and a blast of 1,000 ft. pe 
sec. He also indicated that the angle o 
the jet might reach 20 deg. from th 
horizontal and the tail pipe could get t 
within 1 ft. of the pavement surface. 


Modernizing existing runways 


The problem of modernizing existin; 
airfield pavements is quite different fron 
the development of new designs to mee 
the effect of jet engines. 

S. A. Wallace, representing the UV. § 
Air Force, indicated that first cost wa 
considered the governing factor in air 
field construction. In the West this re 
sulted in a distinct advantage for asphalt 
based on present designs. Resultin: 
problems are evident, according to Wal 
lace, and in one extreme example abou 
20,000 sq. yd. of asphalt surfacing wa 
lost at an airbase handling a fleet of 1 
big bombers. He recommended that al 
parking aprons be paved with portlan 
cement concrete (without joints) as wel 
as the turn-arounds and the first 500 fi 
of each runway. _In his opinion, the re 
mainder of the runways could be pave 
with asphalt without creating unusua 
problems. 

F. M. Mellinger of the Corps of Engi 
neers, U. S. Army, discussed the desigi 
of rigid pavements, confining his re 
marks to the problem of aggregate an 
its properties in the design for rigi 
pavements. For example, he pointed ou 
the problem of using limestone aggre 
gate because of the tendency to crac 
and flake as heat developed from je 
blasts. 

C. R. Foster, chief of the Flexibl 
Pavement Branch, Corps of Engineers 
minimized the problems of asphalt pave 
ment except for areas used to maintaii 
and warm up bombers. It was his opin 
ion that many of the problems discusse 
during preceding sessions of the con 
ference should be considered as excep 
tional and not representative of airfiel 
difficulties. 

Lt. F. N. Finn, Public Works Office 
U. S. Navy, described in some detail th 
actual design and construction of over 
lays now being placed to add strength t 
existing runways at San Diego. One pat 
ticular point of interest was the pref 
erence for eliminating feathered edge 
of leveling courses with the requiremen 
that existing pavement must be chippe 
out to eliminate these thin sections 0 
the over-lay. 


Rigid v. flexible pavement 


In the concluding session, the prin 
ciples of portland cement concrete de 
sign were reviewed, followed by a simila 
description of bituminous design. 

A. A. Anderson of the Portland Ce 
ment Association pointed out that heav 
ier loads and higher tire pressures repre 
sent no problem with pavements con 
structed with portland cement concrete 
Older pavements will operate with a re 
duced safety factor and new pavement 
could be thickened slightly to handl 
such increased loads. Otherwise, ther 
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MODEL “LAI’’ 
TRACTOR 


This new, extra-strong front axle makes the Model “LAI” 
Case Tractor more than ever the ideal power plant for 
loaders and other front-end equipment. Strong spindles, 
slanted toward tread center, and more extensive use of anti- 
friction bearings along the steering train give gratifying ease 
of handling, even under heavy loads and in soft footing. 
With compact construction and short wheel-base the Model 
“LAI” Tractor offers a happy combination of capacity with 
maneuverability. 

Like all Case Industrial Tractors the mighty Model “LAI” 
has a heavy-duty, moderate-speed engine that picks up 
heavy loads comfortably, lugs through hard pulls at reduced 
speed with seldom a gear shift. It has a heavy-duty transmis- 
sion with big, strong gears and short, sturdy shafts cradled in 
tapered roller bearings, adjustable from outside. From its 


 Case-built magneto to its large-capacity hydraulic brakes it 


is built to make hard work seem easy, year after year. For 
full information on the Model “LAI” or any of the three 
smaller Case Industrial Tractors, call your Case industrial 
dealer. J. I. Case Co., Racine, Wis. 
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Big lifts of lumber are brought from saw 
rig to storage yard at Marquette, Michigan. 
Hydraulically operated loader levels to pick 
up and put down load, tilts back to carry. 


3 


Sure-footed traction of the “LAI” 
Tractor pulls sheepsfoot roller pre- 
paring grade for new paving of High- 
way 6 at a relocation in New Jersey. 


Scraping up cinders and loading them into 
truck at Stoughton, Wisconsin. Same “LAI” 
Tractor and loader with hydraulic lift and 
dump also stock-piles materials, loads 
trucks during snow removal. 


Superior Equipment Co., Phoenix, Ariz.; Hayward Equipment Co., 
Los Angeles, Calif.; Growers Tractor & Implement Co., Sacramento, 
Calif.; Contractors Machinery Co., San Francisco, Calif.; Lake County 
Equipment Co., Lakeport, Calif.; Electric Tool & Supply Co., San 
Bernardino, Calif.; Contractors Equipment & Supply Co., Fresno, 
Calif.; Liberty Truck & Parts Co., Denver, Colo.; Western Equipment 
Co., Boise and Idaho Falls, Idaho; Hilton's, Inc., Las Vegas, New 
Mexico; Farmers Machinery & Supply Co., Reno, Nevada; Foulger 
Equipment Co., Salt Lake City, Utah; Wortham Machinery Co., 
Cheyenne, Rock Springs and Casper, Wyoming; Montana Powder & 
Equipment Co., Helena, Montana; Columbia Equipment Co., Port- 
land, Oregon. 
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Jets” on airfields 
...Continued from page 112 


would need to be no change in present 
concrete design. He also indicated that 
fuel spillage represents no problem for 
runways of rigid design. Joints do repre- 
sent a problem wherever fuel spillage or 
heat softens the joint material. However, 
he pointed out that new types of filler 
material are now available which will 
practically eliminate this problem if 
properly installed. The cost of these 
fillers will be higher than those used in 
present construction. On the problem of 
heat and blast from jet engines, he indi- 
cated that portland cement concrete was 
not affected (joint compound excepted) 


and did not represent any problem in 
airfield operation. Mr. Anderson did not 


discuss the engine problems of the | 


future, stating that they were rather in- 
definite and would have to be met as 
they arise. The Portland Cement As- 
sociation has no facilities for conducting 
tests covering the effect of jet engine 
operations and must rely on the data 
made available by the armed forces. He 
indicated that the Association was most 
anxious to cooperate in any problems 
relating to airfield design or construc- 
tion. 

J. M. Griffith, engineer of research, 
The Asphalt Institute, reviewed the de- 
sign of flexible type pavement and indi- 
cated that the present heavier loads and 
higher tire pressures represent no prob- 
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Save... 


Switch to WARSOP 
drills and breakers 


It’s real economy 
* Low Initial Cost 
* Low Operating Cost 


No Baffery © Positive Dual-Fan Cooling 
Variable Speed Control * No Springs 


There’s real Savings when you use 

Warsop Portable Rock Drills and Breakers 
on all types of construction and 
demolition work. With Warsop hard-hitting 


figure to use WARSOP. You'll save 


Write for descriptive folders and specifications. 


DISTRIBUTED BY: 
Andrews & Andrews, Portland, Oregon 
Andrews Machinery Co. of Washington, Seattle, Washington 
Andrews Equipment Service, Spokane, Washington 
George M. Philpott Co., San Francisco, California 
Gould Machinery & Hardware Co., San Diego, California 


WARSOP POWER TOOLS, INC. 


Mailing: P. O. Box 1809, Wilmington 99, Del. 
Plant: New Castle Airport, New Castle, Del. 


* Low Maintenance Cost 
* Low Transporfation Cost 


Completely Self-Contained 


power tools you need no cables, 
no hose. Compact and 

light in weight, they are easily 
transported from job-to-job. 
Wherever you have break- 
ing or drilling jobs that 
require only one or two machines 


time, labor and equipment costs. 
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lem in flexible design and have bee 
solved in the construction of moder 
runways. In his opinion, spillage shoul 
be considered a minor problem whic 
should be met by improved “housekeep 
ing” rather than by a tendency to modif 
present pavement design. In this con 
nection, he noted the problem did no 
exist in the Navy and much of the air 
force problem could be charged to care 
lessness. 

The most important problem was th 
one resulting from the effect of heat an 
blast from the jet engines. He expresse 
the desire that the reporting on thi 
problem could be more accurate and de 
scriptions of the damaged areas mor 
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exact. Only in this way would it be po 
sible to determine adequately the size ¢ 
the problem and its logical solution. F« 
example, he would like to have repor 
show precisely the areas damaged, the 
size and the actual effect of the engit 
exhaust on the asphaltic concrete. | 
the usual case of damage, he said, er 
sion of the pavement was extended to 
depth of only % to 3% of an inch ar 


. .. Concluded on page 1 
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for 


creased needs, now make up the 


| 
| 47-mi. long San Joaquin Valley 
: division of the Hetch Hetchy 


| Aqueduct — Rough ground char- 
| acterized final contract at east 


end of job 


A ITH COMPLETION by United 
VY Concrete Pipe Corp. of a 7.3-mi. 
section of 61-in. I.D. reinforced concrete 
ipeline east of Oakdale, Calif., the City 
San Francisco is winding up a 3-yr. 
nstruction program that has seen the 
uble-barreling of an entire division of 
Hetch Hetchy aqueduct. Bringing 
st water to municipal San Francisco in 
34, the project has been undergoing 
termittent expansion programs ever 
nce. The described work took place in 
e San Joaquin Valley Division, which 
nnects Foothill Division tunnels 
ierra Nevada) to Coast Range tunnels 
mi. to the west across California’s 
ntral valley. 


ipelines first in expansion 


The tunnels were built to near-ulti- 
ate capacity at the outset; pipeline 
cilities therefore have come up first for 
pansion. Collection facilities are also 
ceiving attention, as current work in 
e Tuolumne River watershed indi- 
tes. There, the City is commencing 
ork on a new dam and reservoir in 
herry Valley, a Tuolumne tributary 
ring west of the existing O’Shaugh- 
essy Dam and Hetch Hetchy reservoir. 
‘he project was described in Western 
‘onstruction for March 1952, pp. 86-87. 
varlier work in the present San Joaquin 
‘alley Division program was reviewed 
1 November 1949, pp, 84-85. 


ontracted by sections 


The San Joaquin pipeline work was 
mmenced in 1948. An accompanying 
bulation gives particulars of the five 
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ECOND BARREL 


HETCH HETCHY 


Two pipes, not for hot or cold, 
but to supply San Francisco’s in- 


contracts let for conduct of the work. 
Last links in the chain have been Sec- 
tions A-l and A-2, both lying east of 
Oakdale and in the transition from rug- 
ged, rocky foothill to uniform, flat farm- 
land. The greatest difference in con- 
struction conditions, but not the most 
difficult, was met by P. & J. Artukovich, 
Inc., on Section A-2. In its 6.9-mi. length 
are 2 mi. of irrigated grasslands and 4.9 
mi. of rolling pasture that steepens at 


THE OLD AND THE NEW cross Wildcat Canyon, 
Station 126 on the new line east of Oakdale. Old 
pipe is wrapped and painted. 


Photo by Gene Edwards 


the east to join Section A-1, lying in still 
more rugged ground. 

Section A-1 is all uphill or all down- 
hill, depending on one’s viewpoint, but 
difficult for equipment in either case. In 
addition, though the contours may in 
places be soft, the ground is not, and the 
upper 4 mi. of this section required the 
blasting of over 5,700 holes before full 
excavation could proceed with any hope 
of success by backhoe, dragline, and 
clamshell. The right-of-way in this reach 
is 200 ft. wide, as opposed to 110 ft. else- 
where along the Division. As a result, 
the new pipeline could be laid farther to 
one side of the existing line, and blasting 
for the new trench was less likely to 
damage the older pipe. Such an increased 
spacing, 25 ft. rather than 16 ft., was 
established over the “top” 2 mi. nearest 
Oakdale portal, terminus of the Foot- 
hill Division. 


Excavation techniques 


Attempts at excavation preceded the 
blasting, using a special heavy-duty 
backhoe, but United’s final scheme for 
the rocky ground was based on shooting 
the trench alignment at average inter- 
vals of 6 ft. The pattern of holes at each 
such cross-section (two were loaded and 
shot for each round) included a central 
vertical hole sided by a pair of holes 
battered down and outward. These were 
drilled about 7 ft. deep, using wagon 
drills and jackhammers, and loaded with 
five sticks of powder apiece. The rela- 
tively light charge—for the material— 
and blasting mats combined to hold 
down the ground. Thus, it was shaken 
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up and shattered in place, leaving firm, 
fairly natural footing for the backhoe to 
work from. 

The backhoe used was a Lima Model 
1201 fitted with a specially built boom 
and 334-cu. yd. bucket—the biggest on 
the coast. Total weight of this rig (see 
picture) was 120 tons, of which about 20 
were boom and bucket alone. Rough 
excavation by the Lima was followed by 
a 3¥%-cu. yd. dragline and by a clamshell 
to achieve the desired 92-in. trench, 
varying in depth from 8 to 12 ft. Where 
necessary, a 10-man crew used tampers 
to fill in low spots as they proceeded 
otherwise to trim the trench to cradle 
contour to receive the joints of pipe. 

In the excavation operation, as well as 
in pipelaying and backfilling, it was 
sometimes necessary to employ idle 
tractors and other equipment as dead- 
men to hold the big cranes and the back- 
hoe in position on the steep slopes, or 
at least help them progress uphill. 


Spoil 

Spoil from excavation was in most 
cases cast to the south of the new trench, 
near or atop the existing pipeline. This 
simplified the problem of vehicle access, 
as it resulted in major obstacles being on 
the same side of the trench—shallow 
buried pipe, subject to fracture from 
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MORMON BOARD performed rough 
backfilling (left and below) along most of 
section A-1, was followed by bulldozers 
and grader to restore original contour. 


pressure of equipment, and spoil banks 
from the new work. Pipe for the job was 
stockpiled north of the construction 
road, cradled between two continuous 
mounds of earth windrowed up for the 
purpose (see picture). Actual pipelaying 
from these cradles was by crane pick-up, 
using a Lima 1201. 


Types of pipe 

United Concrete Pipe Corp. used two 
types of pipe on their work, reinforced 
concrete pipe on entrenched tangents, 
and lined-and-coated steel pipe at breaks 
in alignment (vertical or horizontal) and 
ravine crossings. (The existing pipe at 
ravine crossings is uncoated, but it is 
wrapped and painted with aluminum 
paint.) These pipes are more fully de- 
scribed elsewhere on these pages, as is 
the lined-and-coated steel pipe laid by 
P. & J. Artukovich, Inc. Together, the 
three types represent what has been 
used throughout the entire 47-mi. 
double-barreling program. A joint detail 
of the concrete pipe accompanies this 
article. Adjacent lengths of pipe were 
banded at the joint by heavy paper that 
acted as a form for field grouting of the 
joint. The interior surface at the joint 
was plastered. Lined-and-coated pipe 
joints were welded and encased all 
around in concrete. Inside surfaces of 


BEEFED UP Lima (left) followed blasting 
to excavate trench in rugged upper reaches 
of United Concrete Corp. contract. (Photo 
by Gene Edwards.) 


PIERS (below) at ravine crossings were 
poured of 3,000-psi. concrete, received 
contoured friction plate in saddle to seat 
pipeline. 


: 


| 
these joints also were plastered. 

Across ravines and gullies, the pipe 
line is supported on piers of 3,000-ps 
concrete, finished to a saddle contour o 
top to receive the pipe. A semi-circule 
steel plate (friction plate) is welded t 
reinforcing straps embedded in the cor 
crete. This surface actually receives th 
pipe, without structural connection be 
tween the two. The entire joint 
grouted for preservation and appeai 
ance, however, completely encasing th 
friction plate. Other concrete structure 
along the line include manholes, an 
anchors at bends. At horizontal bene 


thrust anchors consist of concrete e1 
casement to half the depth of the pif 
section. At vertical bends, concrete foo 
ing pads were poured in the trench bi 
fore the pipe was laid. 


‘7 
Testing the line ; 
Hydrostatic tests were applied to ey 
portions of the line before backfillin 
Water for the tests was supplied by taj 
ping the existing pipeline, a slow pre 
cedure inasmuch as the Hetch Hetel” 
aqueduct has recently been needed on 
for a fraction of its capacity. Once fille 
from this source, however, a section + 
the new line was pumped to a pressu 
equal to the accumulated head fro” 
Hetch Hetchy reservoir, plus 850 3 
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Get longer 

running time between 

engine overhauls... 
with 

SHELL TALONA 01 


for heavy duty eiuines 
GASOLINE or DIESEL 


With Shell Talona Oil lubricating your heavy 
duty engines, you’re using an oil that’s more 
than equal to the job. One of its main ad- 
vantages over conventional heavy duty lubri- 
cants is its excellent anti-wear qualities. Other 
advantages are its ability to fight off sludge 
... to keep carbon and lacquer away from 


pistons and rings... to protect bearings from 
corrosion. Results: much lower rates of wear 
. Cleaner engines . . . longer running time 


between overhauls. Talk to your Shell repre- 
sentative about Shell Talona Oil. 


i 
: 
. 
. 
| 
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PIPE DOPE ON HETCH HETCHY 


TWO GENERAL TYPES of pres- 
sure pipe have been laid by the con- 
tractors involved in construction of a 
second, parallel, line in the San Joa- 
quin Valley Division of the Hetch 
Hetchy aqueduct. In its three con- 
tracts, totaling 19.0 mi., United Con- 
crete Pipe Corp. has used reinforced 
concrete pipe of its own manufacture 
from the corporation’s Stockton 
plant. The 24-ft. laying lengths each 
weigh about 18 tons and are of 61-in. 
inside diameter. Thickness of the con- 
crete shell is 6% in., in which is buried 
a steel cylinder that varies in thick- 
ness with the operating pressure for 
which the pipe is designed. Much of 
the plate on the San Joaquin Division 
is 4- and 3/16-in. Reinforcing steel 
5 in. in diameter is wrapped around 
the steel cylinder; and a similar wrap- 
ping, also of 5¢-in. steel, lies 1 in. be- 
low the exterior concrete surface. 
Both rubber- and lead-gasket joints 
were permitted by the specifications ; 
the contractor elected to manufacture 
the rubber-gasket type (see detail). 
This pipe cast in vertical position, 
was given both steam and water cure. 

United has also used lined-and- 
coated steel pipe at certain points 
along its portions of the work (see 


Five contracts for double-barreling 47 mi. of pipeline 


Length, Contractor's 
Section Mi. Bid Price Date Started Date Completed 
A-1 7.28 $ 1,674,018.95 December 1950 Not completed 
A-2 6.87 1,663,710.75 March 1951 February 1952 
B 21.09 5,296,519.00 December 1948 October 1949 
& 1.02 776,762.00 October 1949 July 1950 
D 10.75 2,178,261.50 December 1948 November 1949 

47.01 $11,589,272.20 


This pressure was maintained for 24 hr., 
and leakage during that time could not 
exceed 25 gal. per in. of inside pipe di- 
ameter per mile. Thus, for the 61-in. I.D. 
pipe being laid, permissible leakage dur- 
ing the test period was, for each mile, 
1,525 gal. (61 X 25). 

Air tests were applied to joints in the 
ined-and-coated pipe. Three 4%4-in. holes 
were drilled in the joints at points 120 
legrees apart on the joint circumference 
and air at 125 psi. introduced succes- 
sively into each hole, the others being 
plugged. All holes subsequently received 
plugs, welded in place. 


Backfilling 


Backfilling was accomplished by a 
variety of equipment, led by a Lima 601 
equipped with a 10-ft. mormon board. 
The creditably restored ground surface 
behind the mormon board was further 
eraded to original contour by bulldozers 
ind, where gradients were gentle enough 
to permit their use, motor graders. In 
some especially steep reaches, bulldozers 
alone did the job, but a general disad- 
vantage in their overall employment was 
the necessity for avoiding the existing 
buried line. Presence of the latter re- 
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DETAIL OF RUBBER GASKET JOINT 


main text). This pipe also measures 
24 ft. per laying length, each of which 
weighs about 11 tons. The steel thick- 
ness varies from 7/16 to % in. The 
lining of each length was poured with 
the pipe in a vertical position at the 
casting yard, using a cylindrical core 
to establish the desired 154-in. thick- 
ness of lining. Exterior coating is 
gunite 34 in. thick, encasing wrap- 
around reinforcing of %-in. steel. 
P. & J. Artukovich, Inc., used lined- 
and-coated pipe throughout its work. 
The 30-ft. laying lengths, each weigh- 
ing between 8 and 9 tons, were fabri- 


stricted the tractor operating scope. 

Specified cover for the new pipeline is 
2 ft. minimum, but in most cases the 
trench depth permitted 4 ft. of cover. 
Extra spoil from the current work was 
used to increase cover over the old line 
and for construction of a permanent 
access road graded along the right-of- 
way between the pipes. Excellence of the 
backfilling work is evident along the 
alignment of Section A-2, completed 
early this year by P. & J. Artukovich, 
Inc.; only the relative thinness of new 
grass cover attests to the recent com- 
pletion date. 

Final work presently scheduled on the 
San Joaquin Valley Division is covered 
by a contract let to United Concrete Pipe 
Corp. and planned for commencement 
in July of this year. The new work is 
centered in 300 ft. of monolithic con- 
crete conduit extending from the Oak- 
dale portal to a three-way manifold 
where the multiple pipelines are con- 
nected. This section is to be rehabilitated 
by insertion of a steel liner cylinder, it- 
self mortar lined and grouted into place. 
The contract will run for 200 days. 

Hetch Hetchy Water Supply person- 
nel on the current work for the City of 


3 “3 
Circumferential inner cage reinforcement: 


Spigot ra 7 
bee wae M3516 5.8 


Type of Pipe 


Reinforced concrete 
Lined and coated steel 
Lined and coated steel 
Reinforced concrete 
Reinforced concrete 


cated in San Francisco by Consoli- 
dated Western Steel as cylinders 62 
in. in diameter (1.D.) and (mostly) 
¥% in. thick. Shipped by rail to the 
Pittsburg yard of American Pipe & 
Construction Co., the pipe received 
both lining and coating there. Lin- 
ing, % in. of cement mortar, was 
centrifugally applied. The exterior 
gunite coating was brushed on by 
rotary brushes while the cylinders 
were spun. Here also, exterior rein- 
forcing of %4-in. steel was buried in 
34 in. of gunite. The finished lengths 
were transported to the job by truck. 


Contractor 


United Concrete Pipe Corp. 
P. & J. Artukovich, Inc. 
P. & J. Artukovich, Inc. 
United Concrete Pipe Corp. 
United Concrete Pipe Corp. 


San Francisco include Thomas Condon; 
resident engineer; George Jorn, office 
engineer; and Bill Jacobs, senior inspec-™ 
tor. Manager of the Hetch Hetchy 
Water Supply is H. E. Lloyd. Job super- 
intendent for United Concrete Pipe} 
Corp. is Clifford Gee, job engineer is 
Dick McCarthy. Area superintendent is) 
Harold Pope. Mitch Bennett superin-). 
tended the recent work of P. & J. Artw), 
kovich, Inc., assisted by job enginee: 
Paul Wasson. 


Second barrel for San Die 


THE SAN DIEGO Water Authority) 
and Admiral Joseph F. Jelley havé 
signed the contract which provides foy 
construction of the second tube for tht 
San Diego Aqueduct. 

Congress authorized construction 0 
the second tube, which will parallel th 
one built in 1945, because the many nav 
installations in San Diego require mo 
water and increasing civilian and indu 
trial needs are involved as well. The ; 
Diego Water Authority will pay for the 
$18,000,000 construction, scheduled : 
begin July 1, in annual instalments. 
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ONSTRUCTION of the largest 
4 earth and rock-fill dam in the south- 
-n hemisphere is getting under way near 
{elbourne, Australia, and the 26 Amer- 
‘ans who have gone there to supervise 
‘ork on the Big Eildon Project for 
‘tah Construction Co. are beginning to 
»alize that getting the work done takes 
bit more doing in Australia than in the 
‘nited States. For the first time in 
‘ustralia’s history, American high speed 
ynstruction methods are being tried, to 
ymplete Big Eildon Dam in four years 
ustead of the eight originally planned 
y the State Rivers and Water Supply 
‘ommission of Victoria. 

The Big Eildon Project is a big job 
any country. The dam requires two- 
‘age construction and a total of about 
$000,000 cu. yd. of earth, gravel, and 
ck fill. More than 5,000,000 cu. yd. of 
yck must be removed from the spillway 
at before placing 200,000 cu. yd. of con- 
ete in the structure. A 23-it. diameter 
eel-lined tunnel and shaft 1,250 ft. long 
egins with a 225-ft. concrete intake 
wer and terminates in a powerhouse 
juipped with two 60,000-kva., and two 
000-kva. generators. 

An extremely difficult diversion 
heme involves tunneling through the 
yncrete portion of the existing dam, 
hich is only a few hundred feet above 
ie new site, in order to maintain the 
quired 1,800-cfs. discharge in the Goul- 
urn River while the second stage of the 
ew dam is built. Minor features of the 
-b are the building of an earth and rock 
1 cofferdam on top of the existing dam 
d spillway; removal of the existing 
owerhouse and generating units; and 
1e erection and operation of a fabricat- 
g plant for assembling the %-, l-, and 
4-in. plate into pipe sections for the 
ywer tunnel lining. 


_ quipment problems 


The major equipment, such as earth- 
jovers, shovels and draglines, mixing 
“ad batching plants, was obtained from 
1e United States; but all equipment 
at could be obtained in the sterling 
ea has been purchased in Australia and 
urope. Equipment and parts are hard 
get anywhere these days, but when a 
ontractor must endure from two to four 
onths delay in water transport after 
e parts are located, it definitely takes 
€ patience of Job. As an example, the 
end- and bottom-dump trucks at Eil- 
mm have been operating for almost a 
ar with their only repair parts coming 
om the project machine shop. 
Australia, although of nearly the same 
ze as the United States, has the popu- 
tion only of about greater New York, 
id even though expanding all the time, 
industry falls far short of its own 
eds, particularly in the basic materials. 
rt instance, only a very small quantity 
steel plate comes from Australia. The 
tajor part must be imported from Japan. 
is latter source is good, comparatively 
eaking, since cement must come from 
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- AUSTRALIAN DAM CONTRACT 
Utah Construction really has it! 


England, Sweden, or Japan; reinforc- 
ing steel from Germany; and all designs 
for gates, valves, and permanent metal 
work—as well as the fabricated finished 
products—from Germany also. The 
power plant and machinery is being de- 
signed in England and the machinery 
itself manufactured in London for trans- 
port by ship to Australia. This com- 
parison deals only with major features 
of the project, but the same applies to 
other materials, all of which combine 
both to make a nightmare for the pro- 
curement man and to make progress 
scheduling a highly theoretical occupa- 
tion. 


“The Aussies are doing well” 


Considering that heavy construction 
work on this scale—and at a rate com- 
parable to that on larger jobs in the 
States—has never before been attempted 
“down under,” the Aussies are doing 
very well at learning to operate and 
maintain the equipment, as well as ab- 
sorbing some of the American methods. 
Most of the heavy equipment types have 
been used in Australia, but not ona scale 
such that an appreciable number of 
trained men would be available. Shovel 
and tractor operators, diesel engine 
mechanics, and most other skilled trades 
must be trained before being allowed to 
operate or maintain the equipment. It 
is at this point that the ratio of 1,400 
total employees to 26 Americans seems 
to be overwhelming. Gradually, how- 
ever, a trained force is being built up, 
with noticeably increasing efficiency. 

A great many of the men are New Aus- 
tralians, that is, immigrants from Europe 


and South Africa. Some of these are 
French, Irish, Germans, Czechs, Hun- 
garians, Yugoslavs, Italians, and Dutch, 
many of whom do not speak English. 
This makes it extremely difficult to or- 
ganize crews. 


Finally, and by no means the least of 
the troubles, is the wide variety of work 
which must be done on a project of this 
size that contractors in the States would 
normally have the option, at least, to 
subcontract. The fabrication and instal- 
lation of steel lining in the 23-ft. tunnel; 
the erection and painting of large gates, 
valves, and permanent metal work; the 
machinery installation; and many other 
supplier services (which in America can 
many times be more efficiently done by 
specialty sub-contractors) must be 
planned and executed by Utah’s forces. 
As a further example, Utah is now oper- 
ating hostels and mess for about 800 
single workers. It is also running a saw 
mill. And it is completing a township 
that will eventually house more than 
2,000 people, for whom it is now instal- 
ling a water supply system and will fur- 
nish maintenance on all township utili- 
ties. 

Americans in Australia to build Big 
Eildon Dam have been welcomed whole- 
heartedly; and though few of the Aus- 
sies believe the Yanks can do what they 
say they are going to do, they have given 
their support and cooperation without 
which the job would be impossible. The 
average American’s appraisal of the situ- 
ation in Australia is that showing the 
Aussies “how it is done” is going to 
make wiser men out of them, and that 
anyone who loves work can have a 
“whee” of a time on the Big Eildon 
Project. 

Chief personnel for Utah Construc- 
tion, Ltd., are J. D. Fogg, project man- 
ager, and W. S. Byrne, project engineer, 
who furnished this lively description. 


FOUNDATION and abutment stripping for Big Eildon Dam are seen in this view downstream 
from the existing dam. As much as 60 ft. of overburden had to be removed—nearly 1,500,000 
cu. yd. since October 1951. 
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W. L. Huber of San Francisco nominated 


for 1953 presidency of ASCE 


WALTER L. HUBER, consulting en- 
gineer of San Francisco, has been nom- 
inated for 1953 president of the Amer- 
ican Society of Civil Engineers. His elec- 
tion will be confirmed later by letter bal- 
lot of the membership. Mr. Huber will 
be president of the Society at the time 
of the national meeting in San Francisco 
next spring—March 4-6. 


Consulting engineer 


As a consultant with an office in San 
Francisco since 1913, he has been as- 
sociated with the design and construc- 
tion of important structures throughout 
the West, with special attention to the 
study of seismic-resistant design since 
the rebuilding of San Francisco follow- 
ing the fire of 1906. During the same 
period he has served as consultant on 
the investigations for, and the design of, 
numerous projects in the field of hydro- 


electric power and irrigation. Since 1941 
his office has been conducted as a part- 
nership as the firm of Huber and Knapik, 
Civil Engineers, San Francisco. 


Distinguished career 


Born in San Francisco and graduated 
from the University of California in 
1905, his first five years of experience 
were divided rather equally between 
structural design and hydraulics, in the 
office of John D. Galloway. This in- 
cluded the period of extensive building 
activity following the San Francisco 
earthquake, and Mr. Huber has con- 
tinued to maintain an intense interest in 
all problems involving seismic stresses. 
He was appointed district engineer, U.S. 
Forest Service in 1910 and for the next 
three years directed all engineering work 
carried out in the national forests of 
California and Nevada, including the 
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review and reporting on all hydroelec- 
tric projects for which Federal permits 
were required. 

In 1913 he established his own con- 
sulting office in San Francisco for the 
general practice of civil engineering and 
has maintained this office without inter- 
ruption since that time. His practice has 
included structural design and construc- 
tion supervision of many types of build. 
ing projects for both private interest; 
and public agencies. These buildings in. 
cluded many of the important addition; 
to the several University of Californi< 
campuses, public schools throughout thi 
state, as well as commercial buildings 
One of the more unusual structures wa; 
the four-story underground garage a 
Union Square, San Francisco. 

During these years he was also em 
ployed extensively by financial institu 
tions for investigations and reports o1 
matters covering structural adequac) 
and insurance risks on existing building 
in the seismic area of the entire Pacifi 
Coast. 

From 1930 to 1937 he served the Cit 
of San Francisco as the engineer mem! 


FACTS ON THE NEW HARDROCK TUNNELING RECORD SET IN COLORADO 


Steel: 10-ft. lengths only. 
Drills: 5 used, 4 at face, 1 spare at rear of jumbo. 
Bits: Timken Carbide. 


Here are a few statistics on the construction of Tunnel No. 4 of 
the Bureau of Reclamation’s North Poudre Supply Canal job 
in Colorado. G. L. Tarlton Contracting Co. was the contractor 


with L. A. Stiles as superintendent. 


Length: 3,500 ft. 


Size: 9 ft., 4 in. rough horseshoe, 8 ft. finish, semi-elliptical. 
Sundance-Sandstone, Lykins formation 


Rock formation: 


(where record was made). Tunnel ran through about 50% shale 
and 50% this formation. 
Holes drilled: 36 per round. 


Cars: 90-cu. ft. Granby. 
Rounds day of record: 13. 


Advance: 111 ft. 
Date: April 10, 1952. 
Loaders: Model 21 Eimco. 


At left, below: drilling at the face. Right: mucking out with a 


Eimco loader. Photos by Frank H. Spicer. 


- 
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In addition... 


VICTORALLOY cuts rod 
cost and reduces weld- 
ing time 25 to 50%. 


HERE’S HOW: 


VICTORALLOY is an all-position rod... vertical 
surfaces, end bits, blades, etc., can be hardfaced in 
position. 


High burn-off rate, 6 lbs. per hour, speeds application. 


_ One pass with VICTORALLOY’S high, rounded bead 
|) deposits as much metal as most rods do in two 
_ passes, 


by 2 No slag interference—you eliminate 
~ chipping and cleaning. 


Try VICTORALLOY NOW. Order a supply from your 
VICTOR dealer TODAY. 


292 
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Write for literature on complete line of hardfacing 
alloys by VICTOR. Dealer inquiries invited. 


Tractor-Scraper 
Parts 
rebuilt with 


oufwear new parts 


2 tol 


VICTORALLOY is designed espe- 
cially for track rollers, idlers, grous- 
ers, end bits, cutting edges, tamper 
feet and other parts subjected to con- 
tinual abrasion and severe impact. 
Its high chromium content produces 
a hard, polished finish that reduces 


friction ...and doubles working life. 


Welding and Cutting Equipment 
Since 1910 


1312 W. earns St. 
CHICAGO 7 
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-when one 
‘ontractor 
ells another 
tbout the 


STANDARD 


RB 
ASPHALT PLANT 


Talk about chain reactions! One contractor telling another about 
Standard’s RB Asphalt Plant generally results in a new sale. At least 
that’s how it has been working out in section after section recently. 
They just can’t seem to say enough good things about the Standard RB’s 
ruggedness, smooth performance, high capacity and all-around 

ability to make money. 


Take the central New Mexico area, for instance. Less than six months 
after the first Standard Plant was installed there, 8 more had been 
ordered inside a 100-mile radius! The same goes for New Jersey, 
where two orders were placed within 30 days after the origina 
Standard Plant went into operation. Yes, the Standard RB 

has what it takes. Ask the man who owns and operates one. 


UNIT BUILT — 8 SIZES, 500 TO 6,000 POUND BATCH CAPACITIES 
WRITE TODAY FOR FULL DESCRIPTIVE LITERATURE 


> 45 
% af) va) 
002 a OF (19526) 
a) 
N ~ cont 5049 Boyle Avenue, Los Angeles 58 + 123-49 Newbury Street, Boston 16 


Der of an advisory board which directed 
the affairs of the Bureau of Building 
Inspection, in a period when the bureau 
was completely reorganized. 


CVA planning AN 
For thirteen years after the opening | 
of his office he was consulting enginee 
for the California Bond Certifications | 
Commission on _ irrigation projects 
throughout the state. He served the stat 
engineer on the planning stage of the 
Central Valley Project of the State 
Water Plan, which included early plans) 
for Kennett (Shasta) Dam and was con-| 
sultant for the U. S. War Department { 
on flood control structures in Los An 
geles, San Bernardino and Orange coun- | 
ties. | 


ne 


Walter L. Huber, who is the ASCE’s 
1953 presidential nominee 


* 
v 


In 1929 he was most active during 
initiating and drafting of the state dam 
control act, which has been the basis for 
regulating all dam design and construc- 
tion in the state since that date. During 
the intervening years he has been called 
in by the state engineer, as well as by 
municipalities and districts, as a con- 
sultant on dam design and construction. | 

Mr. Huber was elected to the Board | 
of Direction of ASCE in 1922. In 1926 } 
he was elected vice president. i 


In 1936 he served as president of the 
San Francisco Section. For the next 
several years he served on the local leg- 
islative committee, appearing before the 
committees of the state legislature on 
matters affecting engineers. 

During more recent years he has been 
considered the unofficial advisor and 
counselor for the local section in mat- 
ters relating to professional and Sooiety 
affairs. 


ih 
Led San Francisco Section 


Helped proclaim monument 


A true Westerner, with roots in Cali- 
fornia dating back to the days of ’49, 
Walter Huber has been most active in 
outdoor recreation, with a particular 
interest in mountain areas. For 33 years 
he served as a director of the Sierra 
Club (President 1925-26) and is credited 
by that organization as being the person 
most responsible for the creation of the 
Devil’s Postpile National Monument. 
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UE: speed the contract for a new runway at 
Whidbey Island Naval Air Station, Washington, 
Peter Kiewit Sons’ Co. have used “Caterpillar” 
DW 20 Tractors and No. 20 Scrapers on long, 
fast hauls. 


The first problem was to remove 15 to 25 
feet of bog that occupied the area, before making 
the fill. The contract called for moving more 
than 750,000 cubic yards of earth. “Cat” equip- 
ment on the job included 3 DW20 Tractors and 
No. 20 Scrapers, 15 D8 Tractors, a D6 Tractor, 
5 No. 12 Motor Graders and 3 No. 80 Scrapers. 


Material for the fill was rocky, sandy, very dry 
and hard to load, so that D8 push-loading was 
required. With pay loads of 17 cubic yards, the 
DW 20s made the round trip of over 10,000 feet 


at speeds that gave each unit an average of 125 
pay yards per hour. Contributing to this efficient 
operation was the haul road, carefully maintained 
and kept in first-class condition at all times. 


Good equipment is valuable property in these 
times. It’s worth taking care of. A few minutes 
a day spent on proper maintenance will pay off 
in many added hours of profitable work life. Con- 
sult your “Caterpillar” Dealer. He’s there to help 
you with all the service facilities at his disposal. 


CATERPILLAR, SAN LEANDRO, CALIF.; PEORIA, ILL. 


CATERPILLAR 


REG. U.S. PAT. OFF. 
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oe IT BETTER 
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PROBLEM: Forms that guarantee meeting 
the most rigid inspections ever encountered 
on paving construction, 


TRANSCONTINENTAL 
LINK 

Where the Pennsylvania 

and Ohio Turnpikes 

will join 


ANSWER: Heltzel steel forms because they 
are rigid and joint-locked to carry heaviest 
equipment without wobble They last for 
job after job of rugged use. 


FIVE RIGID SUPPORTS PER FORM 


Only Heltzel makes a form with five positive 
and rigid tread supports per form. The three 
stake pockets are welded to the lip of the tread 
and the upturned base flange. At each end, the 
sliding joint lock bolsters the joint. 


WIDE TREAD 


Heltzel makes a form with 214” 
tread for greater traction, 
and for the greatest rigid- 
ity and strength. 


_ HOT PRESSED JOINT LOCK 


Only Heltzel makes a joint 
lock, hot pressed from 1/4” 
plate, with driving ears 
projecting 312” from the 
form. 


UPTURNED FLANGE 


Only Heltzel provides 
50% extra strength with 
each form, by incorporat- 
ing the upturned flange as 
standard design. 


EXCLUSIVE STAKE POCKETS 


Only Heltzel makes this wide 
protected-type stake pocket for 
sure-grip wedging, and rigid sup- 
port of the tread. 


STAKES 


Only Heltzel makes stakes from rerolled 
rail material with hot forged points. 


WARREN, OHIO 
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© noenix, ALiZ., plans JO'7/o 
water supply increase 


THE MUNICIPAL water supply for 
Phoenix, Ariz., will be increased by 56% 
during the next 3 yr., a $7,000,000 bond 
issue having been voted for the purpose 
on April 29. In addition to firming the 
city’s supply at least until 1952 (accord- 
ing to engineers’ estimates of popula- 
tion), the augmented system will permit 
lower fire insurance rates through its use 
of two separate sources of supply. Im- 
mediate need for commencement of the 
project is illustrated by the 83-megd. esti-. 
mate of peak consumption predicted for! 
summer 1953. The existing supply sys-. 
tem, tapping the Verde River and aug-| 
mented by well water of marginal qual-| 
ity, has a capacity of only 73 mgd., while| 
facilities contemplated under the new 
plan will raise this figure to 114 mgd. 


Source of the additional water will be 
the Arizona Canal of the Salt River Val- 
ley Water Users Association. By special) 
arrangement between Phoenix officials 
and the Association management, a frac-| 
tion of the canal’s capacity will be allo-| 
cated for municipal use and tapped by a 
30-mgd. pumping plant. Other works to 
be built in conjunction with this pump- 
ing plant include a pre-settling basin, a| 
filtration plant, and a 20-mg. reservoir.| 
Total cost of this phase of the program| 
is an estimated $2,511,000. New trans-| 
mission mains necessary to the project 
account for a further $2,262,000. 


Another phase of the program will be! 
rushed to completion prior to mid-1953,|, 
giving 10 mgd. of added capacity. This), 
will include improvements to the presen4) 
system, consisting primarily of a new) 
40-mgd. pumping plant to supply the 
existing pipeline from the Verde River.” 
The new plant, however, will be built at! 
a location further downstream, below, 
the confluence of the Verde and Salt 
rivers, where low water levels cannot| 
“dry it up” (as is the case with the pres-| 
ent plant). A pre-settling basin will be 
built as a part of this construction phase! 
also, and the present filtration plant ex- 
panded from 30- to 40-mgd. capacity. 


P. G. and E. asks okay 
for new Calif. hydro site 


PACIFIC GAS and Electric Co., San 
Francisco, Calif., has filed an applica- 
tion with the Federal Power Commis- 
sion for a license for a proposed hydro- 
electric project on the Pit River neat 
Redding, in Shasta County, Calif. 

The proposed “Pit No. 6” project is < 
part of a planned comprehensive scheme 
of power development of the Pit River 
the application states. The estimatec 
total cost of the proposed Pit No. ¢ 
project is $20,120,000. 

The company plans to build a concrete 
gravity dam, on the Pit River, about 23 
ft. high and 700 ft. in length along the 
crest. The reservoir formed by the dan 
would be about 480 acres in area ang 
would extend upstream to the company’: 
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he 


| W. A. Ripley, Rhoades-Shofner 


P| \ superintendent at Gaviota Gorge. 


me Water ui ei a 
G. P. Representatives Jack Hanafin, left, an 
Harry Smith, right, check lubrication of Eimco 
104 RockerShovel with Ripley. 


Diverting water under road and 
into Gaviota Creek is important 
phase of job. 
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riving a 420-foot curved tunnel through a mountain 
of hard, resistant sandstone is tough business...there’s no 
time for down-time on any piece of equipment that should 
be on the job. 


Rhoades-Shofner Construction Co., Inc., contractors for 
the tunnel building project at Gaviota Gorge on U.S. High- 
way 101 near Santa Barbara, realize the importance of 
keeping machinery operating at full capacity around the 
clock. 


Like many other Pacific Coast contractors, Rhoades- 
Shofner has chosen General Petroleum products and 
lubrication engineering to help keep its equipment on the 
job—day or night. 


According to Superintendent W. A. Ripley, not one piece 
of equipment has been idle for lack of fuels or from lubri- 
cation failure since the job began last summer, 


This same dependability of product and 
service can be yours, too. Just call the G. P. 
office nearest you for details on how you 
can enjoy longer machinery life, with less 
buying and stocking problems and simpler 
lubrication methods. 


SOCONY-VACUUM 


GENERAL PETROLEUM CORPORATION 


11-13 
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penstock pipes about 160 ft. long would 
extend from the dam to the power plant, 
immediately downstream. The power- 
house would contain two 42,500-hp. 
units, each connected to a 36,000-kva. 
generator. Two 220,000-volt lines, about 
3 mi. long, would extend from the 
switchyard at the Pit No. 6 plant to a 
junction with Pacific’s interconnected 
primary transmission system. 


Fire damages rail bridges 
in Colo. and Wash. 


OFFICIALS of the Union Pacific Rail- 
road estimate that $10,000 worth of dam- 
age was inflicted upon the railroad’s 


UUVT abe £4 UVGAU Vd eet — Ded art vy wth 9 wie 

The quick action of local volunteer 
firemen units prevented further damage 
to the $125,000 structure, and it was an- 
nounced that no disruption of train traf- 
fic would be necessary. 

Origin of the blaze was not immedi- 
ately settled, but it was generally be- 
lieved that sparks from a passing freight 
train might have started the spectacular 
blaze which was advanced by high wind. 

Meanwhile, the Milwaukee Railroad’s 
1,000-ft. long wooden trestle over Crab 
Creek flats near Smyrna, Wash., was 
virtually half-destroyed by a blaze be- 
lieved to have started from a hot brake 
shoe from a passing freight train. Trains 
of the line were rerouted over the North- 
ern Pacific Railroad lines in Grant 
County. 


Walnut Lane Bridge, Philadelphia. 


Why do you admire this bridge? 


The structure you see consists of 
particles of aggregate and cement, 
reinforced and, in the girder sec- 
tions, pre-stressed with steel. 


But everything has been so well put 
together that the eye can no longer 
separate the design from the mate- 
rial, or its grace from its strength. 
The whole work is homogeneous. 


A like fundamental, never to be 
overlooked by supervising architects 
and engineers, is that concrete itself 


Pittsburgh, Pa. St. Louis, 


CHAIN BELT COMPANY THE JAEGER MACHINE COMPANY — 


Milwaukee, Wis, Columbus, Ohio 
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Look for this Badge of Dependability on Truck Mixers: 
You have a right to insist on this Rating Plate on any 
truck mixer that serves your jobs. 
who comply with the quality standards established by 
the National Ready Mixed Concrete Association and the 
Truck Mixer Manufacturers Bureau. 


These member manufacturers comply with Bureau standards: 
BLAW-KNOX DIVISION fest ahs TRANSPORT MIXER CO. 


First major pre-stressed concrete bridge in the U.S. 


becomes a homogeneous material 
only when it has been properly and 
completely mixed. 

This is why the ready-mixed con- 
crete industry sets exacting stand- 
ards for mixer design, and certifies 
to you that truck mixers and agita- 
tors, built to those standards, have 
the proper design, capacity, drum 
speed and mixing action and the 
accuracy of water control required 
to produce a homogeneous concrete 
of uniform strength. 


It is available to all 


THE T. L. SMITH COMPANY a 


; Hiern ie ; meee 
HINGT & MACH! , 
Soran er Cnet 


May snow surveys alter 
previous forecasts slightly 


THE WEST-WIDE outlook for wate 
supply for irrigation, power generatio 
and other uses continues to be very goo 
and substantially as forecast by So 
Conservation Service and cooperatin 
agencies on April first. 

Slight revisions of earlier forecasts uf 
ward or downward, chiefly in respons 
to April climatic behavior, are describe 
as follows: 


Arizona 


Reservoirs on the Salt River Syster 
now store water to about 80% of capac 
ity. The forecast of flow for April-Jun 
inclusive, has been reduced from 500,00 
to 450,000 acre-feet. About 300,000 acre 
feet passed the gauging station durin 
April. Most of the snow now is gon 
from the watersheds so the water re 
maining will come from seepage fror 
springs and saturated soil on the water 
shed. 

The reservoirs on the Verde River di 
not spill but did, however, reach 95% o 
capacity. The April 1 forecast of flow fo 
April and May of 150,000 should b 
upped to 160,000 acre-feet. 

No additional water will be added t 
that now stored in the San Carlos Reser 
voir on the Gila, or to the Lake Pleasan 
on the Agua Fria River. 

Forecast of flow for the Colorad 
River at Grand Canyon for April-Sep 
tember is reduced from 17,200,000 t 
16,000,000 acre-feet. 


California 


Tt still is anticipated that California’ 
1952 snow-melt run-off will be the great 
est since initiation of state-wide sno\ 
surveys notwithstanding below normé 
April precipitation for most of th 
Sierra Nevada. Forecasts of the Apri 
July run-off for various main tributarie 
are reduced percentagewise from th 
flows forecast April 1, about as follows 
Sacramento above Shasta Dam, dow 
10; Feather down 17; Yuba down 15 
American, Mokelumne and Kern, a 
down 10; Stanislaus and Kings, down 5 
Tuolumne, Merced, Upper San Joaqui 
and Kaweah, no change. 

Reservoirs are still being held dow 
as far as possible to provide means c 
controlling later high water from snow 
melt. 


Colorado 


Generally very little change in fore 
casts. 


Idaho “ 


The northern half of Idaho exper 
enced one of the driest Aprils in fiftee 
years, which lowered volumes of wate 
forecast about eight per cent on th 
average. However, a good to exceller 
water supply is assured with high rur 
off already recorded on many of th 
rivers. The flood potential which hz 
existed has been reduced because of th 
high flows during April and the lo 
precipitation which occurred. The soutl 


Continued on page 136 


WESTERN CONSTRUCTION — June, 195 


Even wear-rate of a Tiger Brand line 
on one of the cranes at left, is pointed 
out to Mr.Furgeson by Master Mechanic 
Bob Rice, who says: “We’ve used Tiger 
Brand Wire Rope almost exclusively on 
this job. By giving us uniformly long life, 
it has cut replacement costs and reduced 
down-time expense on our equipment.” 


Free services of a Tiger Brand Repre- 
sentative have been available to Win- 
ston Bros. Company during construction 
of the $3 million left embankment and 
gate structure of the Whittier Narrows 
Dam, on California’s San Gabriel River. 
By using the correct rope for each job, 
the company has secured better results. 


*"We’ve gotten long life from our Tiger Brand lines here at the Whittier Narrows Dam project,” 
says B. H. Furgeson, above, grade foreman for Winston Bros. Company, Monrovia, Calif. “Despite 
strong water suction and heavy loads of wet sand, we’ve had to replace far fewer lines than usual!” 


Winston Bros. cuts building costs 
with Tiger Brand Wire Rope! ask. @mas 


TIGER BRAND 
WIRE ROPE 


For any construction job you handle, rely on tough American Tiger Brand, 
the wire rope that’s rigidly controlled by United States Steel from raw ore 

| to finished product. To get all the stamina engineered into it, you’re welcome | 
to the services of a Field Specialist. Contact your local distributor or write 
Columbia-Geneya Steel, Room 1422, Russ Building, San Francisco 6. 


U-S:S TIGER BRAND Wire Rope 


Columbia-Geneva Steel Division, United States Steel Company, San Francisco 


NITED STATES STEEL 


U 
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Moving mountains of earth is a particular skill 
of the American contractor .. . a skill born of 
initiative and matured by years of broad experi- 
€nce wn 3 

Experience makes for expertness — not only in 
the great American construction industry, but 
in the related field of contract bonding . 
Experience, acquired through long association 
with many of the nation’s leading construction 
firms, enables The /Etna Casualty and Surety 
Company to provide prompt, intelligent con- 
tract bond service on jobs of any type and size 
. .. anywhere in the country. 


AETNA CasuaLty AND SuRETY Company 


No Job 
too Big 


— No Job 
too Small 


The tna Life Affiliated Companies write practically every form of insurance and bonding protection 


LIFE AND CASUALTY 

Etna Life Insurance Company 
Etna Casualty and Surety Company 
Hartford 15, Connecticut 
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FIRE AND MARINE 
Automobile Insurance Company 
Standard Fire Insurance Company 


ern halt of Idaho still had an extremely 
heavy snow pack as of May first. Flood 
potentials on the Boise, Payette, and 
Weiser rivers remain high. The Weiser, 
Big Wood, and Big Lost rivers were over 
flood stage during the month of April 
and still have a dangerously heavy snow 
pack at this date. The Snake River also 
was at flood stage for a portion of the 
month of April, but because of reservoir 
storage space, will probably be satisfac- 
torily regulated, although high flows are 
in prospect as the snow-melt reaches its 
peak. 


Montana 


Snow survey measurements made on} 
or about May 1 indicated that the high] 
elevation snow is holding in good shape.| 
Temperatures above average and pre-| 
cipitation below average in April have} 
depleted the low elevation snow fields.| 
Very little snow remains below 5,500-ft.| 
elevation. 

Stream flow has been high during| 
April and will remain high as the snow-| 
melt season continues during May and} 
June. Seasonal stream flow forecasts} 
have been adjusted slightly downward] 
by virtue of the lack of precipitation] 
during April. 

The forecast for April- September, | 
South Fork of the Flathead near Colum-} 
bia Falls has been reduced from 2 630,.| 
000 to 2,135,000 acre-feet. The forecast} 
for the Clark Fork at Herron has been} 
reduced from 14,232,000 to 12,004,000) 
acre-feet. | 

Forecasts of flow of streams on the 
Missouri River side of the Continental 
Divide were reduced about 10% from 
the amounts forecast on April first. 


New Mexico 


Little change from that forecast on} 
April first. | 


Nevada | 


The only forecast chante for Nevada} 
is for the Humboldt River at Palisade.| 
April 1 forecast of 400.000 acre-feet was| 
revised May 1 to 500,000 acre-feet, or} 
250% of normal. All streams in Nevada| 
are approaching the seasonal peak with 
most peaks due the latter part of May. 
Most low snow had melted by May 1 
with high snow just beginning to con-} 
tribute to streamflow. Low-lying mead-| 
ows along all streams are inundated and| 
will remain so into late June or July. All} 
reservoirs will fill to capacity and spill. 


| 
} 


Oregon 


State-wide precipitation during April] 
averaged about 60% normal, varying} 
from 35 to 37% normal in the Columbia 
River and central Oregon areas tg 80 
and 84% normal in the Blue and Wal-| 
lowa Mountain areas. Southeastern andj 
southcentral Oregon were about 70 and] 
65% normal, while southern Oregon had] 
43% and Willamette Valley 49% normal} 
Even so, several new records of stream- 
flow for April were established. Among 
these several are outstanding and wil 
be of general interest. 

Inflow to Upper Klamath Lake dur- 
ing April has been tentatively figured at 
430,000 acre-feet this year, compared tc 
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ars, Whiteman Floating and 


Finishing Machines have saved millions of dollars in 
ruction costs for contractors the world over. Con- 
stantly improved over the years, the new Model “B” 
is finer, more powerful than ever. Heavier 1” spider 


arms maintain uniform pressure for the full width of 
trowels. Patented “snap-on” trowels for floating. Both 
—not just one. New 


sides of finish trowels are used 

Whiteman centrifugal clutch tightens belt automatic- 

ally. Trowel pitch is easily adjustable when machine 
is in motion.. _another exclusive Whiteman feature. 
Gas engine of electric motor. Also available in Model 
“J” for smaller operations. You, too can save on con- 


crete finishing! Send coupon 


During the past 13 ye 


const 


regal! 
40% normas 


sof sre 
ef, AMO 
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for prices and literature. 


ROBERT E. McKEE 


cEN 
EBAL CONTRACTOR INC. 


td Bow Angele 9, California 
iteman Manufacturing Company 


Gentlemen: 


The Whiteman Fl 

: oa = 
calla Machines which Seah 
eee aa are still in use and 
bine oe ies job. We have purchased 
Geo ee eae machines and find 
tinea ak os efficient, depend- 
sore ak, me and money savers 


Very truly yours, 


ROBERT E. MC KEE 
GENERAL CONTRACTOR, INC. 


LW:tu by a 


ce EP 


ie 
Ho 
ywood P. 
Inglewood, oan 


Hospital a 
e, ash. Statler Center, 
Los Angeles, Calif. 


n which 
ent has been used. 


A few Robert E. McKee projects © 
Whiteman equipm 


WHITEMAN MFG. Co. 

N MFG DEPT. W 

3249 Casi jee 

all — Ave., Los ried dd As 

Fecelgn Prices, literatu oie 
eeciags for 0 Sepupdtdons # 

ee vuggy eatin bis 
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ROSENDAHL CORPORATION 


A NEW NAME TO REMEMBER 
when you seek experienced 
ENGINEERING CONSTRUCTION 


is the new name for Humiston-Rosendahl Inc., 
an organization respected by clients for its com- 
petence and dependable performance in engi- 
neering construction for 

@ REFINERIES @ PROCESS PLANTS © MANUFACTURING 


PLANTS ® ATOMIC ENERGY INSTALLATIONS © PIPE LINES 
© POWER PLANTS . 


specializing in: ® PROCESS AND INDUSTRIAL PIPING 
* HEAVY MECHANICAL INSTALLATIONS 


ROSENDAHL CORPORATION 
ENGINEERING CONSTRUCTION FOR INDUSTRY 
Milton Rosendahl, President and Owner 
GENERAL OFFICES: 
11941 WILSHIRE BLVD 
LOS ANGELES 25, CALIF 


© BRANCH OFFICE: 
101 OHIO STREET 
RICHMOND, CALIF 


MAY SNOW SURVEYS 


. Continued from page 1 


the previous April record of 346,01 
acre-feet measured in 1906. The heavie 
flow into Klamath Lake for any sing 
month was measured in March of 19 
at 367,000 acre-feet. 

Average daily second-foot flow 
Rogue River above Prospect durir 
April was about 2,050, compared to tl 
record of 1,691 second- feet establish 
in April of 1943, 

Run-off of Owyhee River into t] 
huge Owyhee Reservoir was measur 
at 939,875 acre-feet during April el 
year, ‘compared to 810,000 acre- el 
which was the previous all-time reco 
measured in April of 1892. 

May first revisions of Oregon’s 19 
water supply prospects continue to inc 
cate that ne Re state should recei 

“excellent” “abundant” supplies tt 
summer. stored water in reservoirs h} 
now come up to 112% average and wat! 
has been.spilled from 12 out of 24 of t} 
larger reservoirs to provide space f! 
later inflow. ; 


Utah 


| 
Little revision of April first forecas) 
The flood potentials foreseen from t 

early winter snow surveys are now bei) 
realized. 


Washington 


The northern portion of Columt) 
Basin in Washington and British C) 
lumbia was unusually dry and warm du 
ing April. As a result, the high flo} 
potentials which existed on the main C 
lumbia, Kootenai, Spokane, and low 
Snake River were reduced considerab| 
Heavy run-off was recorded on the! 
rivers during April, which means tl! 
large volumes of water are already saft’ 
down the rivers. The total volumes fo1- 
cast were reduced by about 8% for t? 
season. Even with this reduction, go! 
to excellent water supplies are forecit 
with above-normal high water as t= 
melting snow produces its maximu! 
contribution. 


Wyoming 

Precipitation during April was o1/ 
slightly above normal; therefore, t? 
forecasts based on snow surveys ha® 
not been changed. An excellent wa? 
supply for the Jackson area and adjace! 
area in Idaho is assured. Jackson Las 
Reservoir has been lowered in anticij~ 
tion of the heavy run-off. 

The Wind River Basin in ye 
has felt the early spring melt whe 
snow depth and water content of snl 
has dropped abnormally. The Popo A & 
River Basin was not affected too © 
verely, however, by virtue of the heey 
snow pack in that area. 

The flow of the North Platte is © 
coming critical. The inflow to the No 
Platte reservoir system (total capac¥ 
about 2,400,000 acre-feet) was 240, 
acre-feet during April. April-July infl 
is expected to be 1,200,000 acre-feet 2 
uncontrolled spill is almost certain. 7 
reservoirs are only 400,000 acre-f 
short of capacity. 
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HAVING BENDING & BREAKAGE TROUBLES 
WITH YOUR GROUSER SHOES? 


You Can Eliminate These Troubles By Using 


HS&E 


HEAVY DUTY MANGANESE 


DESIGNED TO DO THE JOB ON YOUR 
CATERPILLAR D-7 and D-8, ALLIS-CHALMERS HD-19 and HD-20, 
- INTERNATIONAL TD-24 


i 
i 

| 
iq 
4 
i! 
F 


Pictured above is C. A. Scott, Master Mechanic at Kaiser Steel Corporation’s 
Eagle Mountain Iron Ore Mine, standing beside a tractor equipped with 
HS&E Grouser Shoes. Other tractors at the Kaiser Steel ore mine are also 
equipped with HS&E Grouser Shoes. 


CHECK THESE HS&E FEATURES 


1—Raised bossing around countersunk bolt holes give added protection to bolt 
head, preventing bolt head distortion and shearing, as well as muck lock-up 
behind grousers. 

2—Proximity tolerances on trailing edges held to 34”. This reduces rocking, and 
extends service life of Rollers, Idlers, and Rails. 

3—Approximately 3 times normal service life. 

4—Absolute replacement GUARANTEE assured against breakage. 

5—True Hadfield Manganese Steel—Quality controlled analysis. 

6—Down time and repair costs reduced by triple life. 


a — 


For longer, tough life, and to save money, try a set of HS&E Grouser Shoes. Compare 
their performance and wear, and you too will use them on all your tractors. 


Contact Nearest Branch for Prices and Delivery 


<H=> HARDFACING SALES & ENG. CO. 


Is 
South Gate, Calif. Oakland, Calif. Salt Lake City, Utah 
9716 Atlantic Ave. 251 - 12th St. 458 So. Main St. 
LOrain 9-7131 GLencourt 2-4678 Phone 9-6446 
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solve more 


HOLE DRILLING 
PROBLEMS 


wit BUDA 
EARTH DRILLS 


AND 


ACCESSORIES 


HOLE PROTECTION 


QUICK, EASY 


LOCATION IN UNSTABLE 
re 
Turntable Helix and 
mounting of Caisson 
Earth Drill Undercutter 
permits drilling Combination 
at any point permits drilling 
in 270° arc and casing hole 


in 1 operation 


NEW! 


around the unit. 


FASTER, EASIER 


| DRILL FOUNDATION 
NEW : SOIL SAMPLING 


PIERS 


i Permits 

Belling Tool 

enlarges bottom Pe eae 

of bored hole L - 
taminated 

to assure more ee cay 

bearing area anes ty 

and positive u , 

anchorage amount o} 

of concrete disturbance to : J 
depths of 100 ft. Clay Sata 


ANGLE DRILLING 


NEW! ReceeeHOite 45° FROM VERTICAL 


ACCESS HOLES 


a 

s a oe 1S Se, .: 
Reaming Tool my 2 | ? we 
enables standard \ N y Z 
Earth Drill to — S Sh ' y 7 
enlarge hole up to ¥ ~ \ 7 pen 
60” dia.— ’ ~~ PS 5 
eliminates need for - p— Hisdradlic Moe oe 
specially built, = Controls provide adequate adjustment 
Bes, DOSE ~ aS to vertical in difficult terrain and ability 
equipment : 


to dig angle or anchor holes. 


Write for Bulletins giving diameter, depth and type of work for 
which equipment is needed. The Buda Company, Harvey, Illinois 


—Yation-Wide Seiee—BUDA 


FORNACIARI CO., Los Angeles 21, Calit.; COAS: cQuirment Cu., San 
COAST TO COAST 


Francisco 1, Calif.; RAY CORSON MACHINERY CO., Denver 9 Colo.; 
SAWTOOTH CO., Boise, Idaho; WESTERN CONSTRUCTION EQUIPMENT 
CO., Billings, Mont.; SIERRA MACHINERY CO., Reno, Nevada; CON- 
TRACTORS EQUIPMENT & SUPPLY, Albuquerque, New Mexico; CONTRAC- 
TORS EQUIPMENT & SUPPLY, El Paso, Texas; HOWARD-COOPER CORP., 
Portland, Oregon; ARNOLD MACHINERY CO., Salt Lake City 1, Utah; 
HOWARD COOPER CORP., Seattle, Washington; J. D. EVANS EQUIP- 
MENT CO., Rapid City, $. Dak: SIMSON-MAXYWELL ITD Ven-auver 2 © 
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NEW BOOKS 


FOUR PLACE INFLUENCE LIN 
TABLES for moments, shears an 
reactions—Griot-Lorsch 


Those of you who read the review ¢ 
Prof. Kleinlogel’s “Rigid Frame Foi 
mulas” will be interested in this splendi 
translation, and revision of Gusta 
Griot’s book by Harold G. Lorsch, C.E 
C.C.N.Y. This little book is an enginee: 
ing time-saver since these four-plac 
influence line tables reduce the work r¢ 
quired for the analysis of continuot 
beams under dead and live loads, and tk 
tables can be used in conjunction wit 
A. Kleinlogel’s book. Tabular values aj 
pearing in the book were reached anz 
lytically by two separate methods an 
subsequently checked by large-sca 
graphs. Published by Frederick Ung 
Publishing Co., New York. 87 pages, 6! 
x 9¥4. Price $3.75. 


AMERICAN WOODS—Schoonove! 


Shelly E. Schoonover, retired region 
fiscal agent for the U. S. Forest Servic 
covers over 150 species of America 
wood in this very interesting book. C 
importance to designers and constructo 
men, Schoonover gives for each woo 
mentioned: the tree from which it come 
and area to which it is native, a compré 
hensive list of the common names give 
the wood in use; the growth range 
complete descriptions of the wood itse 
(including color, grain, workability, ete 
and finally a tabulation of its uses. The 
are photographs and an_ interestin 
series of color panels on wood grains fe 
the readers’ convenience and interes 
There is a table of contents for easy re 
erence to the woods and a list of illu 
trations, plus a list of selected referenc« 
and an index. Published by Watling 
Co., Santa Monica, Calif. 250 pages, 7 
10%. Price $7.50. 


ANALYTICAL MECHANICS FO 
ENGINEERS, 4th Ed.—Seely an 
Ensign 

Fred B. Seely and Newton E. Ensig 
place the emphasis in this book as in tl 
previous editions upon “the use of ge 
eral steps and procedure in analyzir 
problems in equilibrium and dynamics 
Contains: Part I—Statics; Part II- 
Kinematics; Part IIl]—Kinetics; Pa 
IV—Special topics. There is an appet 
dix on First moments and Centric 
moments in inertia. Published by Joh 
Wiley & Sons, Inc., N. Y. 443 pages, 5! 
x 8Y%. Price $5.50. 


MECHANICS OF VIBRATIONS- 
Hansen and Chenea 


Perhaps the best way to acquaint yc 
with the material contained in this boc 
by H. M. Hansen and Paul F. Chene 
University of Michigan, Department « 
Engineering Mechanics, is to say that 
is a balanced presentation of fund: 
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ntal theory, which offers: General 
acepts—then systems of one degree of 
edom, systems of several degrees of 
edom, special topics and finally gen- 
il problems on each of the book’s 10 
apters. Material is presented in mid- 
-of-the-road manner, which avoids 
> complexities of becoming too ad- 
nced and yet does not present its ma- 
jal in an elementary manner. Pub- 
hed by John Wiley & Sons, Inc., N. Y. 
/ pages, 6 x 9. Price $8.00. 


ASONRY SIMPLIFIED, Vols. I, 1l— 
by Dalzell-Townsend 


These books deal with the tools, mate- 
Is and practices of masonry work 
ol. I) and construction details (Vol. 
). There are tips of trade which, as the 
blisher points out, were previously 
ailable only by word of mouth. There 
a step-by-step explanation of unit ma- 
nry with many carefully portrayed il- 
trations, and, perhaps one of Volume 
prime features is a complete section 
blueprint reading from the practical 
int of view of the mason. The books 
id from cover to cover could easily be 
nsidered practical texts-—and once 
mpleted should find a place in any 
nstruction office or library as valuable 
ference sources. Published by Amer- 
in Technical Society. 6 x 8%, 368 
ges. Price $4.50 (Vol. I), $5.00 (Vol. 
). 


ACTORY PLANNING AND 
sANT LAYOUT is a book which 
ght be of interest to the construction 
lustry from the view point of what 
»dern factories require in the line of 
ace, equipment, departmentalization, 
>. William Grant Ireson presents this 
ok as a collection of knowledge on a 
bject which has not been written 
out extensively, except in papers and 
ticles. The round-up of plant require- 
sents should help those interested in 
signing plant structures. Published by 
entice-Hall, Inc., New York. 385 
ges, 6 x 834. Price $7.35. 


EATING, VENTILATING, AIR 
INDITIONING GUIDE is the 30th 
ition of this annual publication of the 
nerican Society of Heating and Ven- 
ating Engineers. With many new ad- 
ions and revisions, this is a storehouse 
information in the field. It is fully il- 
strated with diagrams, etc. Published 
‘the American Society of Heating and 
entilating Engineers, New York. 1495 
ges, 6144 x 9%. Price $7.50. 


Books reviewed in this section are 
made available by J. W. Stacey, 
Inc., retailers of technical Eessls 
(stores at San Francisco and Den- 
ver). You may obtain a copy of an 

book reviewed this month by Ai 
ing an order to J. W. Stacey, Inc., 
c/o Western Construction, 609 Mis- 
sion St., San Francisco 5, California. 
C.0.D. orders will be accepted. 
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—so writes the SPOKANE PORTLAND 


CEMENT ComPANy of Irvin, Wash. 


ae 


number of lubricants we were using to 
about half, but even then we were still 
using five different LUBRIPLATE Products. 
With the introduction of LUBRIPLATE 


No. 630-AA, we were able to reduce our \ 


requirements still further. Today we are 
satisfying all our needs for solid type 
lubricants with only two LUBRIPLATE 
Products. LUBRIPLATE No. 630-AA might 
almost be considered a Universal Lubri- 
cant. Furthermore, LUBRIPLATE No. 
630-AA has effected a marked savings in 
lubricants and labor.” 


Frank D, Neill 
General Superintendent 


Lubriplate Lubricants set new high stand- 
ards: They reduce friction, wear and 
power consumption. They prevent rust 
and corrosion of bearings, parts and 
product. They last longer than 
ordinary lubricants. LUBRIPLATE 


Lubriplate Lubricants enabled us to cut the / 


Lubricants are available 
from the lightest fluids to 
the heaviest density greases to meet 
all conditions, usual and unusual. 
Write for case histories of the use of 
LUBRIPLATE in your industry. 


LUBRIPLATE DIVISION 
Fiske Brothers Refining Company 
Newark 5,N.J. Toledo 5, Ohio 


DEALERS EVERYWHERE . . . CONSULT YOUR CLASSIFIED TELEPHONE BOOK 


THE MODERN 
LUBRICANT 
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ANOTHER 


MAX|]-ounten CRANE* 


SG 


FOR THESE MAXIMUM ADVANTAGES: 


® one-man control 


® operation stability through 360° 

* P & H 600 Crane, Maxi- 
@ close quarter maneuverability mounted, setting steel at Las 
Vegas, Nevada. 


@ fast travel—either direction 


Write for additional information, 


CRANE CARRIERS 


- m POWERED 
POWERED, owen. 


te 


3/8 to 5/8 yd. 6 ie 10 ton 


ENGINEERED AND MANUFACTURED BY SIX WHEELS, INC. » LOS ANGELES 54, CALIF. 


10 to 30 ton 


6 to 12 ton 5/8 to 11/2 yd. 


3/8 io: 3/4 yd. 
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READER 


COMMENT 


Editor, Western Construction: 


Reference is made to the letter t 
Editor, Western Construction, May 19° 
from W. W. Moore concerning th 
article entitled “Building Settlemer!| 
Tests on Two Foundation Types.” 

It is unfortunate indeed that M) 
Moore finds it necessary to read implic< 
tions into the above article which aj| 
peared in Western Construction, Mare} 
1952. This article was written for tt) 
purpose of describing methods and cos} 
involved in the settlement observatio 
and foundation investigation program| 
The objective in mind was to promoi 
the keeping of settlement records, {| 
emphasize their value, and to illustrai| 
that such programs can be carried 0i| 
economically, as well as effectively. TH) 
controversy over bearing capacity an] 
settlement estimates was mentione! 
merely as background material and 0 
attempt was made to compare ria] 


the recommendations made by M) 
Moore’s firm with the observed action ¢ 
the buildings. | 

The aan mentioned letter notes se 
eral items concerning the paper whic} 
should be clarified further. Mr. Mooi 
correctly points out that the pictures ¢ 


CALENDAR OF MEETINGS - 


June 16-18—Western Safety Con- 
ference, Municipal Auditorium, 
Long Beach, Calif. 


June 16-21— American Society of 
Civil Engineers, Deriver Conven- 
tion, Cosmopolitan Hotel, Denver, 
Colo. 


June 23-27—ASTM, 50th Anniver- 
sary meeting, Statler Hotel, New 
York, N. Y. 


June 23 to July 5—4th Institute of 
Northwest Resources, Oregon 
State College Campus, Corvallis, 
Ore. 


June 23-27 — American Society for 
Testing Materials, Annual Meet- 
ing, New York City, New York. 


June 26-28—Symposium on Earth- 
quake and Blast Effects on Struc- 
tures, University of California 
campus, Los Angeles, Calif. 


July 21-25—Conference on Clays and 
Clay Technology, Berkeley cam- 
pus, University of California. 


July 28-Aug. 1—USBR Conference 
of 1952, Cody, Wyo. 


August 24-27—58th Annual Congress 
of the American Public Works As- 


sociation, Los Angeles, California. 


September 3-13—American Society 
of Civil Engineers, Centennial 
Celebration, Conrad Hilton Hotel 


| Chicago, Ill. a | 
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2 two buildings were interchanged and 
torrectly labeled in the article. This 
is regrettable, but resulted from an 
‘or in publication. 

[ wish to assure Mr. Moore that the 
‘tlements reported in the article repre- 
it total settlement for both buildings. 
preloading surcharge was applied in a 
stion of the Food Technology Build- 
x after the footings were poured and 
tlement readings begun. In this con- 
ection, a buried bench mark was ob- 
‘ved and no measurable settlement due 
the surcharge fill was apparent. 

A comparison of the structural con- 
erations in each building is, of course, 
portant. However, it is believed that 
' column loads in the Food Technol- 
y and Animal Industries buildings are 
t so different nor the soil profiles so 
ssimilar as to preclude drawing inter- 
‘ing comparisons of the action of the 
o foundation types. 

[t is important to note in this respect 
at all other buildings on the campus 
> founded on spread footings with de- 
m loads considerably in excess of 
ose recommended by Mr. Moore’s 
im. There are no buildings constructed 
' piles. Yet, a careful examination of 
buildings revealed no excessive struc- 
cal damage which could be attributed 
‘ectly to differential settlement or 
fear failure of the soil. It was only be- 
ase of the adverse recommendations 
'the firm of Dames & Moore that the 
cessity for a settlement observation 
bgram was noted by college author- 
os. The purpose, as pointed out in the 
icle, was to provide a basis for future 
sign in view of the difference of 
inion concerning these two buildings. 
rtainly these settlement records will 
invaluable in this respect. 

Vir. Moore’s statement that this article 
‘likely to do harm to the engineering 
ofession and to hamper general and 
oper use of soil mechanics” is un- 
endly, to say the least, and it is difficult 
- the authors to determine what may 
ve prompted such a statement. It is 
> authors’ contention that this article 
scribes methods that will promote the 
roper use of soil mechanics” in its use- 
relation to structural engineering, as 
posed to a detached science based en- 
ely on laboratory soil tests. 


PHILIP P. BROWN 
Formerly of Civil Engi- 
neering Department, 


Oregon State College 
ril 30, 1952. 


yde Kennedy, prominent 
estern engineer, succumbs 


LYDE C. KENNEDY, 71, dean of 
isulting sanitary engineers in the 
est, died April 25, following a short 
iess. Mr. Kennedy was the founder 
1d senior partner of the engineering 
.ce of Clyde C. Kennedy in San Fran- 
co. He established the office 35 years 
». The office is being carried on by his 
io sons, Richard and Robert who have 
2n partners for several years. 

Many of the major water and sewage 
atment projects in the West were de- 
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Jaeger ‘air plus” means 15% to 25% 
more air from portable compressors 


As compact and portable as compressors of much less capac- 
ity, Jaeger Air Plus units produce, at the rock face, the air 
you need to operate your drills at full efficiency. Model 250 
fully powers 2 heavy rock drills. Model 365 fully powers 3 
heavy rock drills or one heavy wagon drill plus a plug hole 
drill. Model 600, introduced by Jaeger, was the first to run 
2 heavy wagon drills efficiently. For increased production 
with low cost air power, see your Jaeger distributor or send 


for Catalog JC-1. 


Sold and Serviced by: 


Edward R. Bacon Co.........San Francisco 10 

Nelson Equipment Co.............. -Portland 14 
Western Machinery Co., 

Salt Lake City, Denver 2, Spokane 11 
Tractor & Equipment Co., 

Sidney, Miles City, Glasgow 

Shriver Machinery Co................- --Phoenix 


Smith Booth Usher Co......... Los Angeles 54 
A. H. Cox & Co.....Seattle 4 and Wenatchee 
The Sawtooth Co...Boise & Twin Falls, Ida. 
Central Machinery Co., Great Falls & Havre 
J. D. Coggins & Co..............+.+ Albuquerque 
Wortham Machinery Co., Cheyenne, Wyo. 
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Francisco’s recently completed North 
Point and Southeast Sewage Treatment 
Plants and the older Golden Gate Park 
Plant. His sewerage projects have also 
included Tacoma, Washington; Phoe- 
nix, Arizona; and Sacramento, Pitts- 
burg, San Leandro and Stockton in Cali- 
fornia. Water supply projects have in- 
cluded Phoenix as well as Eureka, Calis- 
toga and Novato in California. During 
the war numerous projects were carried 
out, the largest of which was the Naval 
Supply Depot at Clearfield, Utah. 

C. C. Kennedy was born in Indiana in 
1881. He received an A.B. degree from 
Earlham College, Indiana, and an M.S. 
degree from the University of California. 


Manrwes e  Oe e*  * eee a3 
captain in the Sanitary Corps. He was a 
life member of the American Society of 
Civil Engineers, a member of American 
Water Works Association, American 
Association for the Advancement of 
Science, and California Sewage Works 
Association; a founding member of the 
Federation of Sewage Works Associa- 
tions, and a fellow in the American Pub- 
lic Health Association. As a Quaker he 
was long a trustee of Whittier College. 

In 1926, when Western Construction 
(then Western Construction News) was 
founded, Mr. Kennedy served on the 
editorial staff in an advisory capacity. 
During several years he was actively as- 
sociated with establishing the editorial 
pattern of this publication. 


—the only ' 
catalyzed air 
entraining agent 


specifically formulated 


for making air entrained concrete! 


DAREX AEA, the world’s leading air entraining agent for Concrete, COSTS 
LESS PER CUBIC YARD TO USE because, among other advantages, it maintains 
yield, makes a cubic yard mixed, a cubic yard placed. This is DAREX “Controlled 
Air’! (Any reduction in volume between the mixer and point of placement is 
shrinkage and, as you well know, shrinkage costs you money!) 


THERE IS ONLY ONE DAREX AEA... 


Comparative tests on the job prove that, regardless of imitative names and claims, 
there is no other air entraining agent for concrete as efficient as Darex AEA. 


SEND TODAY for Information on DAREX AEA DISPENSERS 
and PRESS-UR-METER (FOR TESTING CONCRETE) Folder. 


Speedy 
DAREX« 


it does a better 


job for less/ 
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ASK YOUR NEAREST DEALER ABOUT DAREX: 
Pacific Coast Aggregates, San Francisco; Blue Diamond 
Corporation, Los Angeles; C. E. Mitcham, Albuquerque; 
Utah Lumber Co., Salt Lake City; Baker-Thomas 
Lime & Cement Co., Phoenix; Ray Corson Machinery Co., 
Denver; Mason’s Supply Co., Portland; Miller- Richard- 
son, Helena; Hawai 


CHARLES R. WATTS & CO. 


4121 - 6th Avenue N. W. 


Darex AEA Distributors for Dewey & Almy Chemical 
Co. in 11 Western States, Alaska and Hawalian Islands. 


*T. M. Reg. U. S. Pat. Off. 


Builders Supply Co., Honolulu. 


Seattle 7, Washington 


SUIS APPIrUVal ASACU 
for Oregon bridge plan 


OFFICIALS of Wasco County, Ore 
gon, have requested permission from th 
Portland District, Corps of Engineer 
to construct a bridge across the Colun 
bia River at Three Mile Rapids. 

The proposed site is downstream fro 
Covington Point, where bridge construc 
tion was started but had to be abandone 
on the Corps’ orders. 

Plans call for a fixed structure at rigt 
angles to existing channel and the lowe 
entrance to the planned The Dalles dai 
navigation locks. Clearance would t 
566 ft. horizontal at normal water lev: 
in the main channel, and 86.2 ft. vertica 
Over the proposed locks at normal wate 
level, clearance would be 250 ft. hor 
zontal and 102.2 ft. vertical. 


USBR bid calls issued 
for several Western jobs 


BUREAU of Reclamation bid calls du 
ing the past month included the distribt 
tion at Madera for the Central Valle 
Project in California. This job includ 
1,210,000 cu. yd. of excavation for la 
erals. 

Calls were issued for prospect dive 
sion dam and canal construction on tk 
Eden Project, near Farson, Wyomin 
on Little Sandy Creek. Work involv: 
a 40 ft. long, 4 ft. high rock weir, and 1 
ft. of earth dike. A .5 mi. reach) or 
cfs. capacity prospect canal and can 
headworks structure are also include 

Calls were anticipated for constructié 
of the distribution system near Mos; 
Lake, Washington, for the Columb 
Basin Project. Work involves constru 
tion of 3 mi. of distribution system « 
2 to 5 cfs. capacity for part-time far 
units on East Low Canal, consisting « 
1 mi. of precast concrete pipe line wit 
appropriate turnout structures to | 
part-time farm units, and about 1.5 n 
of cfs. pipe and unlined wasteway f 
interception and conveyance of grout 
water. 


New Mex. highway dept. 
to build new facilities 


THE NEW MEXICO State Highwe 
Department plans to build a district she 
and office facilities in Albuquerque on 
10-acre tract on South Broadway ne 


Miles Rd. 


An error 
on page 68 


IN THE ARTICLE discussing the d 
sign of 100- to 120-ft. long concrete gir 
ers for bridges in Oregon, it is inco 
rectly stated that the design stress 

based on 2,300-lb. concrete. According 
the original manuscript prepared by | 
S. Paxson, Bridge Engineer, Orege 
State Highway Department, the stress 
based on 3,300-Ib. concrete. 
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For better pipe protection... 
it pays to 


keep BARRETT in the picture 
all the way 


<< 


In the planning stage, 
you'll find it pays to call in a Barrett technical 
advisor. Take advantage—right from the begin- 
ning of your job—of Barrett’s long years of expe- 
rience in protecting America’s greatest pipelines. 


During the installation, 
a Barrett Technical Service Representative 
is always available for on-the-job consulta- 
tion. He’ll help you save time and money. 
Remember: even the finest enamels must be 
properly applied for proper protection. 


Check these advantages of BARRETT* COAL-TAR ENAMELS 


The right product and procedure ¢ Moisture impermeability 
for tig gas and oil pipeline need ¢ Resistance to gas and petroleum 
¢ Resistance to extreme atmos- attack 

pheric temperatures 
° High ductility and flexibility 
¢ High resistance to soil stresses * On-the-job technical assistance 


¢ Easy availability and application 


¢ High dielectric properties ¢ Dependable deliveries 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


from start to finish, 40 RECTOR STREET, NEW YORK 6, N. Y. 


make use of Barrett’s Field Manual, which 
gives detailed procedures for proper appli- 
cation—from cleaning to back-filling. Yours 
for the asking, 


In Canada: 
The Barrett Company, Ltd., 5551 St. Hubert St., Montreal, Quebec 


| 

| 
Throughout the operation— 
| *Reg. U. S. Pat. Off. 
| 
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ENGINEERS 


ON THE MOVE 


E.R. (Ray) Huber has been appointed 
regional engineer of Region 3 of the U. 
S. Forest Service, succeeding Howard 
Waha, who retires after many years of 
service. Region 3 includes the national 
forests of Arizona and New Mexico. 
Huber will headquarter in Albuquerque. 


i Tf uf 


Leigh Morgan is the newly appointed 
acting city engineer of Havre, Mont. He 
will hold the appointment until John 
Haugen returns from a tour of duty with 
the U. S. Army in Germany. Morgan 
has been assistant city engineer since 
1951. 


y t uf 


Harry Larsen is now an engineer with 
Ben C. Gerwick, Inc., San Francisco. He 
will be engaged in engineering construc- 
tion work. 

ie 5 ¥ 


Frank A. Kittredge, chief engineer of 
the National Park Service, retired May 
31. Kittredge served with the Bureau of 
Public Roads before and after World 
War I. The Going-to-the-Sun highway 
in Glacier National Park was a product 
of Kittredge’s design, and he was a prin- 
cipal in creating a workable program 
for national park roads, including those 
in Yellowstone. 


vf 7 if 


Raymond F. Grefe steps into a new 
position as chief of engineering for the 
Pacific Northwest Region of U. S. For- 
est Service. Grefe succeeds James Frank- 
land, who retires. 


t 7 of 


Lloyd Inman is the new assistant 
manager of Longview, Wash., Munici- 
pal Water Department. 


Y 7? ‘i 


Samuel C. Jacka has a new assignment 
in Berkeley, Calif., as director of public 
works. Jacka has been the acting direc- 
tor since the departure of Richard Gal- 
lagher to become public works director 
in San Diego, Calif. 


¥: ° £ cA 


The post of Assistant Chief Engineer, 
Riverside County Flood and Water Con- 
servation District, Calif., goes to Fred S. 
Haines. Haines worked on the Colorado 
River Aqueduct from 1926 to 1939, 


of 7? 7 


Harry E. Jordan, secretary of the 
American Water Works Association, 
is going to Paris for the June 9-13 meet- 
ing of the International Water Supply 
Association. 

7 J 7 


Gilbert H. Dunstan has a new position 
as professor of sanitary engineering, De- 
partment of Civil Engineering, and sani- 
tary engineer, Division of Industrial Re- 
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search, Washington State College. Dun- 
stan comes to the West from the Uni- 
versity of Alabama’s sanitary engineer- 
ing department. 


7 y 7? 


Col. E. G. Itschner is now in Portland, 
Ore., to assume his new duties as North 
Pacific Division engineer, Corps of En- 
gineers. Itschner replaces General O. E. 
Walsh, who goes to the Mediterranean 
Division in North Africa as division en- 
gineer. Itschner served in the Pacific 
Northwest on a previous occasion as 
Seattle district engineer from August 
1949 to September 1950. Following a 
tour of duty in Korea, during which he 
was wounded, Itschner became engineer 
of the Fifth Army Corps in Chicago. 


Douglas 


Itschner 


Col. Henry G. Douglas is assigned to 
head the newly established San Fran- 
cisco, Calif., field office of the engineer 
inspector general, 130 Sutter Street. 
Douglas will work directly under the 
Chief of Engineers, Washington, D. C., 
in his new position—inspections and in- 
vestigations in the North and South 
Pacific divisions of the Corps, including 
all civil and military construction being 
accomplished in the states of Montana, 
Idaho, Washington, Oregon, California, 
Nevada, Utah and Arizona, plus Alaska 
and Hawaii. 

7 a of 


Bob Kyle takes over new duties as city 
manager of Coos Bay, Ore. Kyle was 
the former city engineer of North Bend 
and at one time, assistant city engineer 
in Corvallis. 

Y a of 


After 27 years of service, Anthony J. 
George retires as superintendent of 
sewer construction for Salem, Ore. 


7 rf Y 


Eugene I. Pease retires from his posi- 
tion with the Seattle District Corps of 
Engineers after 41 years of continuous 
service. Pease was the only professional 
engineer employed in the Seattle Dis- 
trict at the inception of the Columbia 
River “308 Report” work. In his capacity 
as chief of the engineering division, 
Pease was responsible for the Seattle 


District’s work on “308.” He also served 
as full time engineering consultant to 
the District Engineer in the interna- 
tional integration of long-range pro- 
grams for development of the potential 
power resources of the Columbia River 
and its tributaries in Canada and the 
WEFS: 


A af ef 


Glen Sherwood, formerly with the 
California State Highway Department 
at Eureka, is now assistant city engineer 
in Pullman, Wash. 


ue bf y 


Ira K. Young, Pueblo, Colo., is the 
chairman of the newly created Colorado 
State Highway Commission. He was 
chairman of the old highway advisory 
board. 


ip 5 7 


For an idea that saved the govern- 
ment nearly a quarter of a million dol- 
lars, H. C. Brunyer, inspector for the 
Bureau of Reclamation at Coulee Dam, 
received a $100 award. Brunyer sug- 
gested the use of a steel frame for seat 
construction to “set” the floating caisson 
for the repair of the spillway bucket at} 
Grand Coulee Dam. The device he sug- 
gested made possible rapid and water- 
tight seating of the floating caisson used 
to repair the spillway bucket. Its use 
shortened the programmed time for the) 
entire maintenance job from five to three, 
years. 

vf 7 tT 


William E. Wheeler, civil engineer for) 
the Bureau of Reclamation at Hungry) 
Horse Dam, transfers to the State De-| 
partment for assignment to Iran under, 
the Point Four program. He will be con- 
struction engineer in charge of construc-| 
tion of irrigation system facilities. 


fe oA y 


William Killmore now serves in Bil-| 
lings, Mont., as chief of the Bureau of 
Reclamation’s Region 6 construction 
branch, Division of Design and Con- 
struction. 


7 ve y 


Retirement of William R. F. Wallace 
as assistant Arizona district engineer, U. 
S. Bureau of Public Roads, is announced, 
Wallace’s retirement prompted com- 
mendations from the State Highway De- 
partment and other prominent Arizona 
groups for his 32 years of service to the 
field of highway construction. 


uf cf Y 


Holmes & Narver, Inc., engineers- 
constructors, announce that J. Frank’ 
Geary, mining engineer, has joined the 
firm as head of its mining division. Geary’ 
will locate at the firm’s home offices, 828) 
So. Figueroa St., Los Angeles, Calif. 
Howard W. Hall. joins the firm as vig 
president. 

Y af 7 


Wyoming State Highway Department 
personnel changes include: promotion 
of Kirby H. Olds from road designer to 
assistant road design engineer ; ‘Warre 
A. Gallup from project engineer at Lus 
to planning engineer at Cheyenne, an 
M. A. VerBrugge from materials engi 
neer to assistant chief material engineer, 
George A. Brown, Jr., becomes a projec 
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You'll like the way International Trucks prove _ You can’t beat these 


they’re the thoroughbreds of the heavy-duty class. + International Truck exclusives: 
They prove it by the way they withstand the high ®@ All-truck engines—exclusively for truck work—built in the 
degree of twisting and shock so common on jobs’ - world’s largest truck engine plant. 
where dirt. rock and heavy construction materials ® The “roomiest, most comfortable cab on the road’’—the 
? 


Comfo-Vision Cab designed by drivers for drivers. 


must be hauled. They prove it by cutting costs, being - 


5 i ® Super-steering system—more positive control, easier han- 
easier to handle, lasting longer. 


dling, 37° turning angle for greater maneuverability. 


International Trucks have all this and a lot more. ® Traditional truck toughness that has kept International 
See your International Truck Dealer or Branch for — 4 fiest'in heavy-duty truck sales'for 20 straight years. 
3 : h . ? @ 115 basic models . . . everything from ¥2-ton pickups to 
the truck engineered to cost less on your jobs. y 90,000 lbs. GVW off highway models. 
INTERNATIONAL HARVESTER COMPANY - CHICAGO ® America’s largest exclusive truck service organization. 
| International Harvester Builds McCormick Farm Equipment and Farmall Tractors... Motor Trucks . . . Industrial Power . . . Refrigerators and Freezers 


| A/\ 
INTERNATIONAL TRUCKS 


“Standard of the Highway” 


International six-wheel models 
are available in GVW ratings 
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engineer, and G. T. Bath moves from 
planning engineer to secondary engi- 
neer. 

= 7 7: 


Franklin Thomas, prominent South- 
ern California figure who serves as a di- 
rector of the Metropolitan Water Dis- 
trict, chairman of the Colorado River 
Board of Calif., and Dean of Students at 
California Institute of Technology, is 
Southern California’s “man of the year” 
by the vote of more than 1,000 members 
of the area’s construction industry. 


7 5 t 


Richard T. Montgomery is expected 
to receive an appointment as chief engi- 
neer for Glacier National Park. Mont- 
gomery succeeds Ira §. Stinson, who 


moves to park service’s general offices 
at Omaha, Neb. 


id vi y 


Paul J. Cannell, recently an associate 
of Knappen-Tippetts-Abbett-McCarthy 
Engineers, San Francisco, is now execu- 
tive director for the Missouri Basin Sur- 
vey Commission. 


rf Y ci 


D. L. Cheney is again the elected 
president of the Alaska Chapter of As- 
sociated General Contractors. Cheney is 
vice president of S. Birch and Sons. 
Other reelected officers of the chapter 
are: A. M. Strandberg, vice president; 
John J. Grove, secretary-treasurer. The 
directors for 1952 are: M. P. Munter, 
D. W. Clayton, C. William Hufeisen, 


LAR ERO concrete ? = hopeete 


SPEED UP CONCRETE PLACING by using a Gar-Bro Portable 
Hopper. It receives concrete directly from transit mixers and 
dispenses it to the pouring crew. With a Gar-Bro Hopper you 
prevent truck delay and keep wheelbarrows and carts on the 
go. Because of its low height no ramps or jacking up is required, 
Dual bins of self-cleaning design have a 125 ft. capacity. 

Gar-Bro Hoppers are also available in several floor types 
and in 10 sizes of single and double gate models; large portable 
and semi-portable hoppers ranging in capacity from 14 to 135 
cubic feet. Each has Gar-Bro patented clamshell type, 


self closing, grout tight gates. 


Get the facts; write for information. 
GAR-BRO MANUFACTURING COMPANY 
2415 East Washington Boulevard, Los Angeles 21, California 


vViPMe 
a wy 


«(GAR-BRO |: 


Y> xe 
G <\ 
WEERING S*% 
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D. L. Cheney, re- 
elected president of 
the Alaska AGC. (See 


item.) 


G, E. Lefler, and the three reelected of 
ficers. Larry Moore is chapter manage 
and Vic Guns is assistant manager. 


DEATHS 


Allen R. Pease, 66, structural engineer 
died in Los Angeles, Calif. | 


cf of fi 


Brig. Gen. James A. O’Connor, 66 
builder of Alaska’s military road die 
March 23 of a heart attack in Los An| 
geles, Calif. O’Connor was head of thi 
Northwest Service Command from 194) 
to 1944. | 


of A Y | 


Andrew Carruthers, 57, civil engineer 
died April 12 in his Brigham City, Utah 
home. Carruthers was city surveyor it 
Brigham City and a resident enginee} 
for the State Road Commission. 


-¢ cf nf 


Frank Reagan, 80, superintendent @ 
construction, died April 11 in Portland 
Ore. Reagan supervised construction 0} 
several of Portland’s prominent build; 
ings. 


7 if 5 


Eugene Schaub, 69, Cache County 
Utah, surveyor, died March 19 in Logan 
Utah. Schaub had been county surveyoi 
for 40 years. One of his first projects ha¢ 
been laying out the main Logan Boule 
vard. 

Y Y t 


E. T. Thurston, 79, civil engineer, die¢ 
in Oakland, Calif. Thurston was fol 
many years ‘superintendent of boc 
in the City of Oakland. 


Y ti, 7 


Charles B. Wegman, contractor, die¢ 
April 16 in Portland, Oregon. Wegman’ 
firm constructed the Vanport housing 
and industrial developments durin 
World War II. i 


7° Sead, * 


Darwin H. ite 80, constructior 
engineer, died April 1 in Los Angeles 
Calif. Strong was an engineer for Lo 
Angeles Gas & Electric Corp. before hi 
retirement. 

of 7 if 


C. Laurence Warwick, executive sec 
retary of American Society for Testing) 
Materials, died April 23 in Philadelphi 
Pa. Warwick made many contributio 
to the field of standardization and r 
search in materials. 
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Harold W. Yost, Yost & Gardner, 
hoenix engineers, received the Arthur 
idney Bedell Award “for outstanding 
srsonal service in the sewage works 
2Id as related particularly to the prob- 
ms and activities of the Arizona Sew- 
re and Water Works Association.” 
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David A. Stoner, Bureau of Reclama- 
on regional chief of irrigation opera- 
ons at Sacramento, Calif., leaves for 
idia to assist in an Indian government 
umine relief program for increased food 
troduction with irrigation water ob- 
sined from 2,000 new wells. 
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Harold N. Corbin is city manager of 
oulder City, Nev. Corbin’s appoint- 
lent marks another step in the gradual 
irection of self-government for the 
jureau of Reclamation-built community 
ear Hoover Dam. Eventually, the city 
ill be a municipality, which will in- 
orporate under the laws of Nevada. 


q cA vA 


Charles Foulke is the acting city engi- 
eer of Redlands, Calif., on a part-time 
asis. Foulke, who was once city engi- 
eer in San Bernardino, is on a tempo- 
iry appointment to replace the late 
‘'dgar T. Hamm until a permanent ap- 
ointment is made. 
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R. A. Smith, vice president of the 
outhern California Chapter of the As- 
yciated General Contractors of Amer- 
‘a, now occupies a seat on the Cali- 
yrnia State Apprenticeship Council. 
overnor Earl Warren named Smith to 
icceed C. A. Myers of Los Angeles. 
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Neil Burke is the new city engiener of 
nglewood, Colo. In his new position as 
ead of the department of public works, 
urke’s first assignment will be to estab- 
a grades on the city’s streets. Burke 

mes to this new post from an Okla- 
oma consulting engineer’s firm. 
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J. A. Merchant has been appointed 
>gistrar of the Association of Profes- 
onal Engineers of British Columbia. 
[erchant replaces R. E. Wilkins, who 
as been appointed supervisor of civil 
agineering for British Columbia Elec- 
ea 
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E. A. Moritz, director of the Bureau 
f Reclamation’s Region 3, received the 
lepartment of Interior’s highest honor 
-distinguished service award—“for an 
ninent career of 31 years in govern- 
ent service.” The award was presented 
y Commissioner Michael Straus dur- 
ig the dedication of Arizona’s two new 
?,500-kw. generators in Hoover Dam 
ower plant. 
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Ralph W. Butterfield is appointed 
ssistant director of the contracts and 
ipply division of the U. S. Atomic 
nergy Commission. Butterfield has had 
long career in government. 
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Now...aNew Lutty 


Joins the Famous Union Wire Family 
To Help You 


CUT CONSTRUCTION COSTS 4ven More/ 


Tuffy DOZER ROPE on Your Dozer 


Can Save UP 1075 %/ 


HERE’S HOW:—Until now, it has been necessary to throw away 40’ 
to 50’ of good rope whenever 10 feet or so have become crushed 
or cut on the drum. Now, you can stop this costly waste! Simply 
mount a reel of Tuffy Dozer Rope just back of the wedge socket... 
feed just enough new rope through the socket to replace only the part 
that is damaged! Tuffy 4” Dozer Rope is now furnished in 150’ reels. 
Write today for simple details on how to mount Tuffy on your dozers. 


These Tuffys Are TOPS in the Construction Field 
Tuffy DRAGLINES Built tough—for extra 4 


flexibility, maximum abrasive resistance, easy handling, 
greater efficiency at high speeds or low. Easy 


to order—just give length, diameter and the a \F 
name, “Tuffy”! ((_fe 


Tuffy SCRAP ER ROP E Reduces mate- 


rial handling cost through extra yardage of dirt moved, and 
more days of service. And all you need to order is—Length, 
Diameter and “Tuffy!” 

Write Today for Information 


Send Information 2146 Manchester Ave. 


on Tuffy: 


| 

| (©) DOZER ROPE Firm Name 
| [J SCRAPER ROPE segs 
|] pRAGLINES 

| © sunes City 
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SUPERVISING 


Columbia River Constructors, Inc., 
have P. J. Soukup as project manager, 
George Piedmont as general superin- 
tendent and G. M. Shupe as project engi- 
neer on the construction of the Chief 
Joseph Dam powerhouse in Washing- 
ton. This is a $39,749,997 project. 
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W. O. Lane is supervising the job for 
McKinnon-Decker Co. on 7.7 mi. of 
grading, gravel surfacing, road-mix oil, 
highway between Ethridge and Shelby, 
Toole County, Mont. Arnold Powell is 
grade foreman on the $351,862 project, 
and Red Olson is surfacing foreman. 
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Stearns Eason is superintendent on 
construction of 1.0 mi. of the Yellow- 
stone Park Highway in Bonneville 
County, Idaho. Keith Phillips is car- 
penter foreman and Wilford Taylor is 
equipment foreman for Arrington Con- 
struction Co. on the $145,309 project. 
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Nilson-Smith Construction Co. has A. 
L. (Dutch) Willems as superintendent 
on the $228,513 project for 18.3 mi. gravel 
surfacing, road mix oil and drainage 
structures on the Hogan-Simms Section 
of the Rogers Pass-Simms Rd. highway, 


THE JOBS 


Lewis and Clark and Cascade counties, 
Washington. 


Jack Harrington is job superintendent 
for K. F. Jacobsen & Co., Inc., on the 
$636,216 construction of 4.7 mi. of pav- 
ing from Castle Rock to Toutle River in 
Cowlitz County, Washington. 
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C. C. Bettancourt is superintendent 
for Joseph Bettancourt on the $1,471,258 
construction of a junior high school 
building in Vallejo, Calif. Bill Bassett is 
project. engineer. 
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Pozzo Construction Co. has Henry 
VonderKuhlen as job superintendent on 
the $1,545,208 construction of a 5-story, 
reinforced concrete addition to St. Jo- 
seph Hospital, Burbank, Calif. Louis 
Pozzo is project manager. 
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Combustion Engineering-Superheat- 
er, Inc., has C. B. Roberts as district 
superintendent and M. V. Veney as erec- 
tion superintendent on fabrication and 
erection of a power boiler in Antioch, 
California, for the Contra Costa steam 
plant of the Pacific Gas and Electric Co. 
E. P. Petit is assistant erection superin- 


Down-time................ By Domagalski 


y ! BARION ELECTRIC 
Y Mb Td [1 


i 


/ 


i! imal 


“Okay, I give up! Where is the fuel tank?” 


150 


They’re sold 


Neil B. McGinnis Company, Inc. 
Phoenix, Arizona 
Casa Grande, Arizona 


San Joaquin Tractor Company 
Bakersfield, California 


Food Machinery and Chemical 
Corporation 
Fresno, California 


Shaw Sales & Service Company 


Los Angeles 22, California 
San Diego, California 
Riverside, California 
Santa Barbara, California 


Buran Equipment Company 


Oakland, California 
Willits, California 


Moore Equipment Company, Ine. 


North Sacramento, California 
Redding, California 

Reno, Nevada 

Stockton, California 

Fresno, California 


Aikins & Williams Tractor Co. 
56 West Fifth Street 
Eureka, California 


Power Equipment Company — 
Denver, Colorado 


Southern Idaho Equipment 
Company 
Idaho Falls, Idaho 


Boise, Idaho 
Twin Falls, Idaho 


e 
Seitz Machinery Company, Ino. 
Billings, Montana 


Mountain Tractor Company 
Missoula, Montana 


Northland Machinery Company 
Sidney, Montana 
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Another reason why 


A Baker Blades 
ee are designed 
not only for 

peak flexibil- 


ity, but for 
rigidity. With up to 12 inches of tilt 
available in five positions, the oper- 
ator simply adjusts the frame at the 
‘trunnion brackets by shifting two 
pins. Also, adjustments are made 
on an arc movement which provide 
full bearing contact in all positions. 
_ That’s why owners and operators 
say Baker Blades will take a beating 
and stay solid—without developing 
“play” or shimmy. 
The complete line of Baker Bull- 
dozers, Gradebuilders and Root 


is the blade 


Rippers—all easily interchange- 
able, too—is manufactured exclu- 
sively for Allis-Chalmers Crawler 
Tractors. Three mountings are 
available: engine- 
mounted hydrau- 
lic, frame-mounted 
hydraulic (the rev- 
. Olutionary 9-X 
“No Push Beam’”’ 
’Dozer) and cable- 
controlled types. 
Call or write your Baker, A-C 
Dealer today—ask for proof why 
Baker is the better blade—dollar- 


wise—for you. 


THE BAKER MANUFACTURING Co. 
Springfield, Illinois 


Baker—The most versatile line of tractor attachments 
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They’re sold 
fogether 


Harry Cornelius Company 
Albuquerque, New Mexico 


Smith Machinery Company, Inc. 
Roswell, New Mexico 


Dielschneider Equipment 
Oregon, Ltd. 
The Dalles, Oregon 


Farm & Industrial Equipment Co. 
Eugene, Oregon 


West-Hitchcock Corporation 
Klamath Falls, Oregon 


Oregon Tractor Company 
LeGrande, Oregon 


Tractor Sales & Service, Inc, 
Medford, Oregon 


Wood Tractor Company 
Portland, Oregon 


Cate Equipment Company, Inc. 
Salt Lake City, Utah 


A. H. Cox & Company 


Seattle, Washington 
Wenatchee, Washington 
Tacoma, Washington 


Northern Harris 
Walla Walla, Washington 


Yukon Equipment, Inc, 
Seattle, Washington 
Fairbanks, Alaska 
Anchorage, Alaska 


American Machine Co. 
Spokane, Washington 


Studer Tractor & Equipment Co. 
Casper, Wyoming 
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tendent on the $6,000,000 project. W. T. 
Baltezor is general foreman, L. J. Sims 
is welder foreman, and S. J. Beaver is 
millwright foreman. Boilermaker fore- 
men are: F. E. Erwin, S. J. DeRosa, A. 
B. Mayberry, A. W. Egan, T. R. Turley 
and L. E. Boggess. 
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Cement work on the Gaviota tunnel, 
recently holed-through, is under the 
supervision of W. A. Ripley. A. A. 
Nemitz is carpenter and concrete super- 
intendent, Vern Paul is carpenter fore- 
man and Lloyd Oelschlaegel is tunnel 
foreman. Leo Doody is powder foreman 


and Slim Higgins is master mechanic. 
E. L. Arndt is engineer. Rhoades-Shof- 
ner Construction Co. holds the con- 
tract. 
t: r of 

Construction of Lookout Point Dam 
by the Morrison-Kiewit-Macco joint 
venture is being supervised by H. I. 
Maxwell. John Erickson is carpenter 
superintendent, H. D. Adkins and Allen 
Baskins, concrete superintendents, J. 
Logan, excavation and fill superintend- 
ent and Leonard Kinyon, master me- 
chanic. R. Knapp is quarry superintend- 
ent, Everett Woodhead is electrical 
superintendent and Gordon Marquiss is 


high line superintendent. S. T. Brow 
is aggregate superintendent, J. H. Poy: 
ter, batch plant superintendent, ar 
Thomas H. Morris is labor coordinate 
T. W. Starr is plumbing superintender 
Foremen are: D. E. Flake, general; A 
fred Higgins, B. B. Schaffer, H. L. Fo 
not, L. L. Bean and L. O. Sparks, ca 
penter; E. J. Williams, truck; J. Mu 
phy, lubrication; H. O. Dellen, bat< 
plant; H. E. Long, mechanic; J. S. Ni 
mann, screening plant; J. P. Bellegant 
shift; J. E. Skene, shift; O. L. Godfre 
ice plant; R. J. Broom, tunnel; M. . 
Graham, concrete; G. S. Creacy, shif 
R. G. Bostwick, high line; J. E. He: 


M-K’s “Can-do” crew on B. C. hydro project 


FRONT ROW—left to right: Nels Seagrin, elect. supt.; 
plumbing supt.; G. T. Harrison, transmission line supt.; H. B. Hatfield, warehouse supt.; 
relations mgr.; E. H. Steelman, coding cost eng.; 


BACK ROW—left to right: M. McKenzie, 


Binger, transport supt.; H. Smart, personnel mgr.; A. S 
H. Fisher, rigger supt.; VW. Whidden, safety director; C. Browne, camp supt. 5 


These men are now at work on 
Morrison-Knudsen Co., Ltd.’s 
mammoth hydroelectric proj- 
ect in British Columbia. Alu- 
minum Company of Canada, 
Ltd. has given M-K the contract 
for this entire end of an exten- 
sive development to provide 
power for the production of 
aluminum (see article, pp. 74- 


76 of the April 1952 issue). 


LEFT: A. O. Strandberg, project 


manager. 


RIGHT: G. H. White, operations 


engineer. 


R. Reed, eng. chief; F. Mead, reinf. steel supt. 
NOT SHOWN—Ray Davis, tunnel supt.; Mark Knight, asst. area supt.; Jim Libby, construction eng.; V. A. Roberts, east side ar 


megr.; Al Parkin, general super., east side. 


Mike Hackman, tunnel eng.; Russ Madsen, asst. proj. mgr.; F. Buckli 


W. Richards, road supt.; N. V. Daly, lab 


W. O. Cameron, asst. personnel director. 


heavy duty equip. supt.; 4. Smithies, concrete supt.; L. Christopherson, labor supt.; G. 
. Hunter, batch plant supt.; W. Hawkins, mech. supt.; D. Lind, carp. sup 
F. Shields, transport supt.; B. Kuhnle, progress en; 
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y, pipefitter; H. Mott, cement fin- 
ier; R. R. Chenoweth, night walker. 
_E. Steelman is project manager and 
M. Drugan is office manager on the 
8,696,000 project. D. W. Lutes is proj- 
t engineer and J. S. Whitworth, field 
gineer. 
rf 4 CA 
General construction for the Crown- 
‘Merbach Corp. in San Leandro, Calif., 
under the supervision of Cloyd L. St. 
air. Swinerton & Walberg Co. holds 
2 $1,500,000 contract. Vern L. Claar 
d Bob Johnson are carpenter foremen. 
muel E. Franc, Jr., is engineer. 
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Douglas Nye is superintendent for 
inelcrete of Calif. on construction of a 
ilding for Moore Industrial Co., San 
se, Calif. Gus Lian is job superintend- 
t on the $500,000 project. Giulio E. 
itdarelli has the subcontract on con- 
ete work with Arnie Heidel as car- 
nter foreman. 
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The $4,500,000 construction of run- 
iys and parking areas at Moffett Field, 
ar Mountain View, Calif., is under the 
pervision of R. D. Alexander. Charles 
i Ha is general foreman, and Jack Kel- 
*is master mechanic. Wayne Alexan- 
rand Bill Mosley are excavation fore- 
=n. Gill Southworth is general con- 
ete foreman and Hugh Blanchard is 
sor foreman. Vern Swanson is office 
anager, Bill Chance, business manager 
d Ed Haines, job engineer. Commer- 
ul Materials Co. is handling the quarry 
erations. Joe Canto is job superin- 
ndent, Joe Burnside, master mechanic, 
dE. J. Hunt is office manager. 
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Construction of a shop and laboratory 
ilding at San Jose, Calif., to cost $600,- 
0, is under the supervision of Joe O. 
lson. A. Pomeroy and J. Pellegrino are 
rpenter foremen. C. Staabi is labor 
reman. C. H. Rossi is job engineer. 
urrett & Hilp holds the contract. 
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Air-terminal building construction at 
ills Field, San Francisco, Calif., is 
ider the supervision of F. D. Scott 
ith H. K. Nourse as job superintend- 
t. Larry Stevens is carpenter foreman, 
ike Collins is labor foreman, and Clin- 
n Construction holds the $7,000,000 
ntract. 
7 7 rf 


Box culvert construction for the City 
San Mateo, Calif., is under the super- 
sion of C. Cole, with Bob Schrott as 
rpenter superintendent. Jack Arm- 
rong is office manager for McGuire & 
ester, holder of the $300,000 contract. 
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Construction of a one-story, rein- 
reed concrete office building in Menlo 
irk, Calif., for the American Insurance 
»., is under the supervision of Jack 
yers. Jack Morgan is carpenter fore- 
an and Bob Funk is office manager for 
ae Austin Company. 
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Construction of Wilbur Junior High 
-hool in Palo Alto, Calif., is under the 
pervision of C. L. Mills. George 
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No specialist—but a 


\ Performance-Proved 
EXPERT 


on all types of trenching jobs 


Footings & 
Foundations 


Distribution 
Lines 


Highway 
Widening 


Drainage 


aa 
Highway 
Drainage 


* 


House 
Services 


> 
Ly : 
11) Pioneer of the 


Ze Modern Trencher 


GET THE FULL STORY FROM YOUR LOCAL DISTRIBUTOR 


THE CLEVELAND TRENCHER CO. 


20100 ST. CLAIR AVENUE ° CLEVELAND 17, OHIO 
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Moore and Fred Samuels are his assist- 
ants. Floyd Bradford is general foreman 
for Howard J. White, Inc., holder of the 
$1,125,000 contract. Chuck Rhamy is 
general construction foreman. The job 
consists of eight, one-story frame and 
structural steel buildings. 
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Construction of 19.6 mi. of U. P. rail- 
road and N. P. railroad, Walla Walla 
and Benton counties, Washington, is be- 
ing supervised by M. F. Moulton for 
J. A. Terteling & Son, contractor. John 
Moyer is engineer, and Duke Brown is 
office manager. 

y Y tL 


Manson Construction & Engineering 


Co. has Gus Lorenz as superintendent 
on construction of Oso Bridge and its 


approaches on Snohomish County Rd. 
in Washington. Ole Ronmark is car- 
penter foreman. 
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Richard Keiser is general superintend- 
ent for Ralph Larsen & Son on construc- 
tion of the ranch-type city hall in Palo 
Alto, Calif. A. M. Mitchell is general 
foreman. L. C. Smith, grading and ex- 
cavating subcontractor, has Dick Daw- 
son as job superintendent 
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W. G. Bell is general superintendent 
for Piombo Construction Co. on con- 
struction of the $1,600,000 San Mateo 
Freeway and Cloverleaf. W. H. Griggs 
is carpenter foreman, Jim Hawkins is 
equipment foreman and Bud Kerr is of- 
fice manager. 


submarine 
block... 


The Skookum 2218 block, 
shown above, works half 
the time submerged in sand- 
and silt-saturated waters for the 
Pacific Sand and Gravel Company 
of Centralia, Washington. 
Skookum’s patented SAND SEAL 


trips to t 


Your block, due 
to 
day with minimum Parte nniaths Grease seal, 


WY rmx om aaa 

A 00 Aad Yee masa 
— 

Caer 


PACIFIC SAND ac = 
‘CEnEnAL RAVEL C0, | xcS53S'5, 
e mr acon o oe 


Tor fim youre new we 
dave bem 
Play We apevial patenting Serene TON blacks which 


he bottom of the pit. 


your 
ance, mer? functions cay after 


7 


is 
a a 


effectively guards the bearings of these 

submarine blocks from abrasive particles in the water. 
Regardless of your requirements, Skookum either has the blocks 

you need, or will build to your specifications. 


NO BETTER BLOCK IS BUILT THAN SKOOKUM 


SKOOKUM CO., INC. 


PORTLAND 3, OREGON 


8504 N. CRAWFORD - 
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ABOVE—Superintendent for United Co 
crete Pipe Corp.’s $1,674,000 contract « 
the Hetch Hetchy aqueduct east of Oa} 
dale, Calif., is Clifford Gee. The work 4 
be completed this summer, but Unit 
stays on with a new contract for rehabilit| 
tion work at the Oakdale portal of Foothi} 
Division tunnels on the aqueduct. 


BELOW—Wind-up work on the secor 
San Joaquin Valley Division pipeline ( 
the Hetch Hetchy aqueduct is under re:| 
dent engineer Tom Condon (left), wii 
Bill Jacobs as senior inspector and Gler| 
Smith as inspector on excavation oper) 


tions. } 


A. A. Tuttle is superintendent for ¢ 
B. Tuttle, Long Beach, Calif., contrat 
tor, on construction of the San Lu 
Freeway at San Luis Obispo, Calif. C.€ 
Bodenhamer is carpenter foreman. Tk 
subcontractor on highway work, Valle 
Paving & Construction Co., has Ca 
Van Derlinden as superintendent, Joh 
Silver as grade foreman, Noel Carmac 
as mechanic and John Oscar Thompse 
as powder foreman. 
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Haas Construction Co. has A. G. Joh 
son as superintendent and L. E. Olso 
as assistant superintendent on construc 
tion of the Pacific Grove sewage trea 
ment plant, Pacific Grove, Calif. * 
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Paul Stevens is general superintende1 
for A. W. Stevens Contracting Co. © 
construction of an overcrossing in Ws 
natchee, Wash. J. McKay is carpent 
foreman, A. Morgan is reinforcing ste 
foreman and C. Lee is labor foreman. 
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Disposal plant construction for tl 
City of Menlo Park, Calif., is under tt 
supervision of E. F. Walker. C. W. Wij 


WESTERN CONSTRUCTION — June, 19: 


‘ins is carpenter foreman for Peter 
\Sorensen, contractor. W. E. Johansen 
's cement finishing foreman. West Coast 
Steel Co. is subcontractor on the rein- 
forcing steel. R. D. Derringer is steel 
‘oreman. 
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Rolf J. Jensen is general superintend- 
*nt for Barrett & Hilp on construction 
x9 O’Connor Hospital, San Jose, Calif., 
‘or the Sisters of Charity of St. Vincent’s 
ie Paul. Harold Richardson, Jim Ken- 
aedy, Fred Pettijohn and John Nelson 
ire carpenter foremen. Fred Jans is con- 
trete foreman, Cliff Adsit, labor foreman 
with Charles Stanfield. 
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| Jack A. Nelson is general superintend- 
ant for Nielsen & Nielsen on construc- 
ion of the $1,000,000 music building at 
san Jose State College, San Jose, Calif. 
L. B. Cooper is carpenter foreman with 
Ted Grund. Richards Steel Co. has the 
subcontract. Norman Johnson is steel 
‘foreman. 
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| Hospital addition construction in San 
ose, Calif., is under Frank Porter’s 
‘supervision, with Dan Westfall as his 
jassistant. Tony Ravetto is steel foreman 
fon the $1,125,000 project for Elmer J. 
‘Freethy, contractor. Grant Kaufman is 
‘project manager. 
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Phil A. Bethel is general superintend- 
2nt for Rothschild, Raffin & Weirick on 
construction of the $630,000 Lakeside 
Elementary School District, San Fran- 
cisco. Eaton & Smith, excavating and 
rading subcontractor, has Bob Trask 
s job superintendent. 
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A. F. Carlson is general superintend- 
nt for Williams & Burrows, Inc., and 
arl M. Swensen Co. on construction of 
eninsula Hospital, Burlingame, Calif. 
. H. Wilson is assistant superintendent 
‘on the $4,000,000 project. Stanley Sabot- 
ka, A. W. Benning and Dwight Fowler 
are carpenter foremen. O. T. Anderson 
is concrete foreman, Thomas Cole, labor 
foreman, and J. D. Ames, cement finish- 
ing foreman. John J. Legry is office man- 


ger. 
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Al Schuff is superintendent on con- 
truction of Park Central Medical Build- 
ing in Phoenix, Ariz. George Hickman 
is general foreman, Bob Hale is labor 
foreman, and Carroll Oldham is time- 
keeper. The project, being built by 
wners Burgbacher, Burgbacher and 
Behrstock, will cost $2,500,000. 
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Wesley O. Orrestad is general super- 
intendent for H. Halvorson, Inc., on 
construction of Deaconen Hospital in 
}Wenatchee, Wash., and school construc- 
ition at Entiat. Cecil Clemments is fore- 
cos on the hospital project and John 

mb is foreman on the school con- 
jstruction. 
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In Las Cruces, Calif., where Granite 
‘Construction Co. is completing a 31%4-mi. 
highway job, Mark Sholar is general 
superintendent and J. L. Farrell is struc- 
tural superintendent. 
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_ CATALOGIN- 


ASPHALT: For compacting asphalt in such operations as highway widen- 
ing and patching, paving walks, drives, railway platforms and crossings, there's 
nothing that equals the convenience and time-saving features of the Jackson 
Vibratory Compactor. And the quality of work it does is unsurpassed by far 
more costly and cumbersome equipment. Small as it is, the Jackson delivers 
up to 4500 134 ton blows per minute. It propels itself and will compact 900 
to 1200 sq. ft. per hour close to maximum density of the asphaltic mix used. 
And it is easy to move from place to place by means of a quick pick-up 
trailer unit on which the power plant, from which it is operated, is mounted. 


GRANULAR SOILS: The same machine as above, with a change of 


base, is ideal for compacting granular soils for concrete floor- 
E OUR sub-base, in trenches, close to footings and abutments and many 
: ; +! f i HM i i 

GILETTES HEAVY other places . ariel reaches, in two esos aie amine apes 
CONSTRUCTION of granular soils. See it at your Jackson Distributor, who has it 


 PRE-FILED both for sale and for rent, or write for complete details. 


| JACKSON VIBRATORS Inc. 


LUDINGTON, MICHIGAN 
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CONTRACTS 


A Summary of Bids and Awards 
For Major Projects in the West 


tok 


tot tot 


Alaska 


$3,525,549—S. Birch & Sons Construction Co., C. F. Lytle and 
Green Construction Co., 208 Central Bldg., Seattle, Wash— 
Award for construction of outside utilities at Elmendorf Air 
Force Base; by Corps of Engineers. 


$624,825—M. R. Smith, P. O. Box 1953, Anchorage—Award for 
construction of a utility distribution system in Anchorage; by 
The Alaska Railroad. 


Arizona 


$766,370—Marshall, Haas & Royce, P. O. Box 95, Belmont, Calif. 
—Low bid for earthwork, concrete canal lining, structures, Mo- 
hawk Canal and Radium Hot Springs flood protection system, 
Wellton-Mohawk Division, Gila Project; by Bureau of Reclama- 
tion. 


$299,808—Lyle Price, P. O. Box 548, Flagstaff—Low bid for 
construction of a 26-ft..wide roadway, 5.9 mi. long, bet. Clifton 
and Alpine in Apache National Forest, Greenlee County; by 
BPR. 


California 


$5,000,000—Arnold Construction Co., 962% S. Atlantic Blvd., Los 
Angeles—Construction of 500 stucco and frame dwellings, Fair- 
mont Park, San Diego; by Arnold Construction Co. 


$234,479—Guy F. Atkinson Co., P. O. Box 259, Long Beach— 
Low bid for 0.3 mi. of grading and paving with plant mix sur- 
facing and construction of reinforced concrete box girder bridge 
on Colorado Freeway, Pasadena, Los Angeles County; by St. 
Div. of Hwys. 


$1,433,130—Guy F. Atkinson, 10 W. Orange Ave., So. San Fran- 
cisco—Award for construction of Lexington Dam, near Los 
Gatos; by Santa Clara Valley Water Conservation Dist. 


$297,523—Barber & Breedon, 7309 El Cajon Blvd., La Mesa— 
Low bid for construction of sanitary sewer lines in Madison, 
Roosevelt and other streets, Carlsbad; by Carlsbad Sanitary 
District. 


$1,133,900—James I. Barnes Co., 262 S. Lake St., Los Angeles— 
Low bid for construction of a reinforced concrete, 3-story library, 
Los Angeles; by Board of Law Library Trustees. 


$193,754—-Basich Bros. Construction Co., R. L. and N. L. Basich 
—Low bid for 11.1 mi. plant mix surfacing to be placed over 
existing roadbed and seal coat applied, and applying seal coat to 
about 55 mi. of the existing surface between Indio and Black 
Butte, Riverside County; by St. Div. of Hwys. 


$247,647—Bebek & Brkich, 9638 E. Rush St., El Monte—Low bid 
for construction of a storm sewer separation project bet. Jackson 
and Santa Clara Sts., and 8th and 21st Sts., San Jose; by City of 
San Jose. 


$261,197—Bosko & Bradarich, 8512 Fishman Rd., Pico—Award 
for sanitary sewers in Sewer District 13-B, Los Angeles; by City 
of Los Angeles. 


$360,264—Cox Bros. Construction Co., P. O. Drawer C, Stanton 
—Low bid for about 28 mi. of grading and surfacing with plant 
mix surfacing on untreated rock base bet. Route 60 and 0.2 mi. 
north of Garfield Ave. in Orange County; by St. Div. of Hwys. 


$3,252,200—-Dinwiddie Construction Co., Crocker Bldg., San 
Francisco—Award for construction of 4 storehouses, Naval Air 
Station, Alameda; by Twelfth Naval District. 


$148,868—G. W. Ellis Construction Co., 8240 Lankershim Blvd., 
North Hollywood—Low bid for 15 mi. of widening, placing im- 
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ported subbase material, and untreated rock base and plant mix 
surfacing to be placed over new base and existing surfacing, bet. 
the south city limits of Bishop and Texaco Corners, Inyo County; 
by St. Div. of Hwys. 


$179,899 Gallagher & Burk, Inc., 344 High St., Oakland—Low 
bid for surfacing E. 14th St., between 13th Ave. and Derby St. 
Oakland; by City of Oakland. 


$914,182—John C. Gist, 1020 46th St., Sacramento—Low bid for 


construction of two underpasses under the tracks of the Southern 


Pacific Co. at B St. and Elvas Wye in and near Sacramento, 
Sacramento County; by St. Div. of Hwys. 


$2,617,653—M. H. Golden Construction Co., 3845 Noel St., San 
Diego—Low bid for construction of eight warehouse buildings at 
Oceanside; by Eleventh Naval District. 


$288,336—Charles L. Harney, Inc., 575 Berry St., San Francisco 
—Low bid for 0.7 mi. divided highway portions to be graded and 
surfaced with plant mix surfacing on cement treated base; exist- | 
ing pavement to be widened on other portions and surfaced with 
plant mix surfacing on cement treated base and on existing pave- 
ment; street connections and transitions to be graded and sur- 
faced with plant mix surfacing on existing pavement and on 
various types of bases; miscellaneous structures and lighting for 
6-lane divided highway bet. Castro St. and San Lorenzo Creek, | 
Alameda County; by St. Div. of Hwys. 


$1,305,700—Harry Heirshberg, 6052 Venice Blvd., Los Angeles’ 
—Low bid for construction of the single-story, frame and stucco) 
Centennial High School, Compton; by Compton Union High 
School District. 


$140,378—C. V. Kenworthy, Rt. 2, Box 654, Stockton—Low bid 
for grading about 1.9 mi. on Ukiah-Boonville Rd., bet. 2.9 mi. 
and 4.8 mi. west of State Highway Route 1, Mendocino Count 
by St. Div. of Hwys. 


$100,000—Vido Kovacevich Co., 5300 Imperial Highway, South | 
Gate—Low bid for 4.1 mi. of plant mix surfacing to be placed | 
over existing pavement on a portion of the project and a portion | 
to be widened with imported subbase material untreated rock) 
base and plant mix surfacing over the new base and existing 
pavement, bet. Anaheim-Telegraph Rd. and Garvey Ave., Los! 
Angeles County; by St. Div. of Hwys. | 


$2,366,000—M & K Corporation, Fredrickson & Watson Con-| 
struction Co., 405 Montgomery St., San Francisco—Award fof 
construction of barracks and mess hall facilities, Moffett Field) | 
by Twelfth Naval District. 


$1,607,820—Robert E. McKee, 4700 San Fernando Rd., West. 
Los Angeles—Award for general construction, building units at 
Patton State Hospital; by St. Div. of Arch. 


: 
$214,368—McKinnon Construction Co., Rt. 1, Boe 187, Sandy—| 
Low bid for earthwork and structures, Lost River Channel ina 

| 


provements, West Canal enlargement, Langell Valley, Modoc 
Unit, Tule Lake Division, Klamath Project; by USBR. 


$209,800—Merrick Iron Works, 18th and Campbell, Oakland— 
Low bid for construction of an upper-deck painting scaffold 
(traveler) and track, San Francisco-Oakland Bay Bridge; by 
St. Div. of Hwys. 


$180,494—Midland Constructors, Inc., 3332 E. Florence St, 
Huntington Park—Award for clearing and constructing Madras- 
Redmond 230-ky. transmission line, 26.1 mi. in length, Jefferson 
and Deschutes counties; by Bonneville Power Administration. 


$390,609—C. K. Moseman, 727 Barron Ave., Redwood City— 
Low bid for a slab and girder bridge of reinforced concrete and 
structural steel, across Merced River, about 1.2 mi. north of 
Livingston; by St. Div. of Hwys. 


$313,814—Oberg Bros. Construction Co., Box 640, Inglewood 
—Low bid for construction of 2) reinforced concrete bridge to bel 
constructed and about 0.1 mi. of city streets to be reconstritcted 
on Harbor Freeway at Olympia Blvd., Los Angeles, Los Angeles 
County; by St. Div. of Hwys. 


$159,456—Oilfields Trucking Co. and Phoenix Construction Co., 
Inc., Box 751, Bakersfield—Low bid for about 3.5 mi. of roadway) 
to be graded, imported subbase and base materials to be placed 
and surfaced with plant mix surfacing bet. 0.8 mi. and 4.3 mi, 
east of Mojave, Kern County; by St. Div. of Hwys. 


$132,877—B. Pecel & Sons, 11751 Rose St., Los Angeles—Low 
bid for installing sanitary sewers in Sewer District 12, Los An- 
geles; by City of Los Angeles. 


$719,323—J. H. Pomeroy Co., 333 Montgomery St., San Fran- 
cisco—Award for extension of portal crane tracks ‘and miscel- 
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| Featares that mean 


more money for you! 


® 
2 yard 
folding feeder hopper 
for greater portability 
@ 
sloping vibrator screen 
uses gravity 
to screen faster 
e@ 
clutch-controlled 
plate feeder 
e@ 
operator’s platform 
permitting view 
of entire plant 
e@ 

18” sand rejector 
conveyor (optional) 
& 

V-Belt drive 


STATE TRACTOR AND EQUIPMENT 
COMPANY 


407 South 17th Avenue 
Phoenix, Arizona 


POWER EQUIPMENT COMPANY 
3440 Brighton Boulevard 
Denver, Colorado 
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“C1 >> DIAMOND IRON WORKS, INC. 
te AND THE MAHR MANUFACTURING CO. Div. 


1744 NO. 2ND STREET, MINNEAPOLIS, MINNESOTA MILLER MACHINERY COMPANY 


= 


\ 
Gem ... and mobility counts 


No. 124 Portable Crushing Plant with 
10” x 24” Jaw Crusher. 


DIAMOND single-Pass PLANT 


offers quick set-up, quick knock-down... easy travel 


JOB-DESIGNED for counties, townships and small crushing contracts 
where mobility counts, Diamond introduces three self-contained plants 
with 10” x 16”, 10” x 20” and 10” x 24” jaw crushers. Capacities range 
from 20 to 65 tons per hour. Portable, Diamond’s single pass design 
features a 1'/2 deck vibrator screen and roller bearing jaw crusher. Easy 
to move, to set up, Diamond single pass plants are ideal for secondary 
road construction, for logging and mining operations, for building 
roads to backwoods locations, and for processing gravel on small jobs 
requiring frequent moving. 


DIAMOND EQUIPMENT is built to keep you in business 
-.. ata profit. Before you specify or buy ... see your Diamond 
Distributor. Or write for illustrated literature. 


DISTRIBUTED BY: 
ANDREWS MACHINERY OF 


P. 0. Box 1496, Missoula, Montana WASHINGTON, INC. 
C. H. GRANT COMPANY , ' ' 
: 3640 East Marginal Way 
1401 Eastshore Highway P. L. CROOKS AND COMPANY ; 
Berkeley 10, California 2145 N.W. Pettygrove Street Sakti. Washing iat 
WESTERN EQUIPMENT COMPANY Bedi Wa ad EQUIPMENT SUPPLY COMPANY 
P. 0. Box 1456, Boise, Idaho TAYLOR MACHINERY COMPANY P. 0. Box 1281 
P. 0. Box 96, Idaho Falls, Idaho 2800 Beck Street 118-120 South Campbell Street 
P. 0. Box 2196, Spokane 6, Wash. North Salt Lake, Utah El Paso, Texas 
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Whether your equipment 
is Diesel, or gasoline 
operating under extreme 
conditions, you save with 


“CIRCLE C’ MOTOR OIL 
Developed specially to 
reduce harmful effects of 
high-sulphur Diesel fuels. 
Establishes new quality 
level for heavy duty 
lubricants. Three years 
of actual service have 
proved this higher quality 
level oil can save you 
money. See your Richfield 
Lubrication Agent now. 


RICHFIELD 
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laneous work, Mare Island Naval Shipyard; by Twelfth Naval 
District. 


$1,388,800—Albert Reingart, 3825 E. 7th St., Long Beach— 
Award for construction of Paramount High School; by Compton 
Union High School District. 


$694,774Richter Bros., P. O. Box 1511, Oroville—Low bid for 
14.9 mi. of grading and portions surfaced with plant mix surfac- 
ing on untreated rock base and highway lighting system to be 
installed, bet. 3.8 mi. north of Oroville Wye and 20th St. in Chico, 
Butte County; by St. Div. of Hwys. 


$104,967—Richter Bros., P. O. Box 1511, Oroville—Low bid for 
about 2.8 mi. of grading, imported borrow placed and penetra- 
tion treatment and seal coat applied, bet. 5 mi. east of Browns 
Valley and 0.9 mi. east and bet. 7 mi. east of Stanfield Hill and 
Frenchtown Rd., Yuba County; by St. Div. of Hwys. 


$183,152—Arthur B. Siri, Inc., 1356 Cleveland Ave., Santa Rosa— 
Low bid for 1.7 mi. of grading and surfacing with imported base 
material (cement treated) and a seal coat applied thereto, bet. 
0.4 mi. south of Lower Lake and 0.3 mi. north of Cache Creek, 
Lake County; by St. Div. of Hwys. 


$1,048,738—A. Teichert & Son, Inc., 1846 37th St., Sacramento— 

Low bid for 43 mi. of grading and surfacing with plant mix sur- 

jane on cement treated base, Siskiyou County; by St. Div. of 
wys. 


$163,718—A. Teichert & Son, Inc., 1846 37th St., Sacramento— 
Low bid for 2.4 mi. of grading and surfacing with plant mix sur- 
facing on untreated rock base on Pacific Ave. bet. 5 Mile House 
and Calaveras River, San Joaquin County; by St. Div. of Hwys. 


$207,126—Thomas Construction Co., 4929 Hedges Ave., Fresno 
—Low bid for construction of two reinforced concrete bridges, 
and streets to be graded and surfaced with plant-mix surfacing on 
imported base material, in San Luis Obispo, Grand Ave. and 
Buena Vista Ave.; by St. Div. of Hwys. 


$8,898,200—Ford J. Twaits, Morrison-Knudsen Co., Inc., and 
Macco Corporation, joint venturers, 449 S. Beaudry St., Los An- 
geles—Award based on tilt-up method of construction for work 
on Marine Corps Artillery Training Center, Twenty-nine Palms;| 
by Bureau of Yards and Docks. 


$1,003,903—B. J. Ukropina, T. P. Polich and Steve Kral, 2115 
Adair St., San Marino—Low bid for constructing the superstruc- 
ture for a bridge across American River, near Elvas, about 1 mi 
northeast of Sacramento, Sacramento County; by St. Div. of 
Hwys. 


$232,208—Ventura Pipe Line Construction Co., 899 N. Olive St, 
Ventura—Low bid for schedules 1-3 (modified prestressed con- 
crete pipe and prestressed concrete cylinder pipe) of the Carpen-| 
teria Section, South Coast Conduit, Cachuma Project; by USBR.) 


$257,125—R. A. Wattson Co., 5528 Vineland Ave., Los Angeles— 
Award for aqueduct supply line 7 mi. in length, Oceanside; by 
City of Oceanside. 


$1,155,929—Webb & White, 722014 Melrose Ave., Los Angeles—} 
Low bid for the construction of two railroad underpasses and} 
about 0.7 mi. of grading and surfacing with portland cement con-| 
crete pavement on cement treated subgrade over imported base 
material, and imported subbase material or imported pervious 
material, for a 6-lane divided highway on the Los Angeles River) 
Freeway, bet. 0.2 mi. south of Dominguez St. and Del Amo Blvd.,| 
Los Angeles County; by St. Div. of Hwys. 


$4,691,115—Wynn-Grinnan, 2311 Salerno Drive, Dallas, Tex.— 
Low bid for construction, management and finance of a 562-unit 
housing facility at Marine barracks, Camp Joseph H. Pendleton, 
Oceanside, Calif.; by Dept. of the Navy. 


| 


| 
t 


Colorado 


$265,437—Broderick & Gibbons, Inc., 600 E. Santa Fe Frail 
Pueblo—Low bid for construction of a 22-ft. base and bituminous 
surfaced roadway along 15.5 mi. of the Greenhorn Highway ir 
San Isabel National Forest, Pueblo and Custer counties; by BPR 


$1,097,324—Eagle Erection Co., Box 146, Shoshone, Wyo.—Low 
bid for completion of Pole Hill power plant and switchyard anc 
Flatiron power and pumping plant and switchyard, Estes Park 
Foothills power aqueduct, Colorado-Big Thompson Project’ 
by USBR. 


Idaho 


$1,152,953—Carl M. Halvorson, 218 Builders Exchange Bldg. 
Portland—Award for construction of a roadway and a crushe¢ 
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“We just naturally chose Dodge!” 


... says K. F. HOFFMAN, owner, Tri-State Excavating Company, Dubuque, lowa 


‘We first tried a Dodge truck in 1946,” says Mr. 
Hoffman, “and we were so pleased with it that when 
we needed a new truck in 1951 we just naturally 
chose Dodge! 


“Dodge trucks give the kind of performance we want 
—there’s plenty of power for our heavy jobs. They’re 
economical trucks, too. Expenses for gas, oil and 
upkeep stay ’way down, year after year.” 


Certainly, Mr. Hoffman realizes additional profits each 
day through the low-cost power of Dodge ‘‘Job-Rated”’ 
trucks—and so can you! Whatever you’re doing— 
hauling dirt, spreading asphalt, or any one of many 


DODG 
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rugged jobs—there’s a Dodge truck engineered at the 
factory to fit the job, save you money, last longer. 
For example, a Dodge “‘Job-Rated”’ 2144-ton model has 
a powerful 114-h.p. engine—plus. the extra maneuver- 
ability made possible by short turning diameter .. . the 
added dependability assured by moistureproof ignition 
... and many other outstanding advantages. 

Why not make sure that you get the power and depend- 
ability you want on your job? The man to see is your 
helpful Dodge dealer. His ‘‘welcome mat” is always 
out for you, and he’ll be happy to give you just the 
information you need about the right truck for your 
hauling job. 
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Structural Wood 
Framing Systems 
Weyerhaeuser 


STRUCTURAL 
WOOD PRODUCTS 


WRITE FOR 
THIS FREE 
CATALOG 


@ This book illustrates and describes structural wood prod- 
ucts that are precision-fabricated by Weyerhaeuser. It fea- 
tures a variety of types of roof trusses: bowstring, flat top, 
tandem, and pitched, for post-free, clear-span buildings, 30 
feet and wider . . . round top and pitched type trussed rafters 
. .. segmental arched rafters for 30 to 50 foot spans. . . but- 
tressed arches for 50 to 100 foot spans . . . girders and other 
wood structural systems. 

These products are fabricated from stress graded Douglas 
Fir lumber and delivered to the job site complete with hard- 
ware, ready for erection by local crews. The catalog includes 
pertinent engineering and design data. Write our nearest 
office for the catalog and other information. 


VANE 


The standard Monocord 
‘ bowstring truss 


bowstring truss 


Pitch type heavy 
timber truss 


Monocord trussed rafter, 
round top type 


WEYERHAEUSER 


SALES COMPANY 


Address nearest Office or Representative 


SEATTLE * TACOMA * SPOKANE *« WALLA WALLA 
SAN FRANCISCO «+ LOS ANGELES 


Billings, Montana. ......E. G. Braa, 808 North 32nd Street 
Denver, Colorado............ L. A. Polly, 1450 Albion (20) 
Salt Lake City, Utah...... R. P. Cook, 501 Felt Building (10) 
Phoenix, Arizona. .Edward Rowlands, 715 W. Latham Street 
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rock surface on 4.8 mi. of the Boise-Stanley Highway (Lucky 
Peak Dam Relocation), Boise County; by St. Dept. of Hwys. 


$104,121—Marion J. Hess, Malad—Award for construction of a 
roadway and a crushed gravel surface on 4.5 mi. of the Cub River 
Rd. in Franklin County; by St. Dept. of Hwys. 


$29,180,346—J. A. Jones Construction Co., and C. H. Tompkins 
Co., 907 S. 16th St., Washington, D. C_—Award for construction 
of Palisades Dam, Irwin; by USBR. 


$225,066—Stone & Thaut, Spokane, Wash.—Award for construc- 
tion of a roadway and a roadmix bituminous surface on 6.7 mi. 
of the Spirit Lake Highway between Ross Point and Rathdrum 
in Kootenai County; by St. Dept. of Hwys. 


$115,936—Thurston Storey, Lewiston—Award for construction 
of a 112.5-ft. concrete bridge over the Palouse River and the 
roadway and a crushed rock surface on 0.5 mi. of the Grangeville- 
Harvard Highway, bet. Harvard and Deary in Latah County; 
by St. Div. of Hwys. 


Montana 


$132,484—Stanley H. Arkwright, Inc., 1200 6th Ave. No., Bil- 
lings—Award for crushing and stockpiling 147,500 cu. yd., -in. 
crushed gravel surfacing in Big Horn, Carbon, Musselshell, Still- 
water, Sweet Grass, Treasure and Yellowstone counties; by St. 
Hwy. Comm. 


$121,855—-S. Birch & Sons Construction Co., 314 Ford Bldg., 
Great Falls—-Award for 3.8 mi. grading, gravel surfacing, road 
mix oiling and construction of small drainage structures on the 
Malta South Highway in Phillips County; by St. Hwy. Comm. 


$145,528—S. Birch & Sons Construction Co., 314 Ford Bldg., 
Great Falls—Award for 10.8 mi. of plant mix bituminous surfac- 
ing and seal-coat oiling on the Chinook West and Gilford-Havre 
East Highway, Blaine and Hill counties; by St. Hwy. Comm. 


$136,235—Hansen and Parr Construction Co., 1103 No. Calispell, 
Spokane, Wash.—Award for construction of three bridges on the 
new 47-mi. Forest Service road, west side of Hungry Horse 
Reservoir; by USBR. 


$128,080—Heald & Christler, Cody—Award for 8.1 mi. of grad- 
ing, gravel surfacing and construction of small drainage struc- 
tures bet. Garland and Miles City in Custer County; by St. Hwy. 
Comm. 


$253,614—Hilde Construction Co., Inc., 3810 7th Ave. No., Great © 
Falls—Award for 9.4 mi. grading, gravel surfacing, road mix oil- ~ 
ing and construction of small drainage structures bet. Stanford © 
and Geraldine in Fergus and Judith Basin counties; by St. Hwy. | 


Comm. 


$224,877—Kiely Construction Co. and Union Construction Co., — 


Box 466, Missoula—Award for 5.3 mi. of gravel surfacing, plant 
mix oiling and construction of a guard rail on the Turah-Bear- 
mouth Highway (Bonita-Nimrod Section), Missoula and Granite 
counties; by St. Hwy. Comm. 


$123,542—Naranche & Konda, Butte—Award for crushing and 


stockpiling 100,000 cu. yd. %-in. crushed gravel surfacing; by St. 


Hwy. Comm. 


$339,738—A. T. Nolan Co., Minneapolis, Minn Award for 10.0 
mi. of grading, gravel surfacing, road mix oiling and construction 
of small drainage structures bet. Broadus and the Wyoming Line 
in Powder River County; by St. Hwy. Comm. 


$224,735—Riggon-Nelson Construction Co., Harlem—Award for — 


5 mi. grading, gravel surfacing, road mix oiling and construction 
of small drainage structures on Dodson-Malta and Malta-Saco 
Highway, Phillips County; by St. Hwy. Comm. 


$184,363—Thomas Staunton, 806 Ist National Bank Bldg., Great 
Falls—Award for 7.1 mi. grading, gravel surfacing, road mix oil- 


ing and small drainage structures; widening existing timper | 


bridge bet. Stanford and Geraldine, Judith Basin County; by St. 
Hwy. Comm, 


Nevada 


$2,855,699—MacDonald, Young & Nelson, Inc., and Morrison- 
Knudsen Co., Inc., 351 California St., San Francisco—Award for 
construction of magazines, Naval Ammunition Depot, Haw- 
thorne; by Twelfth Naval District. 


$137,695—Silver State Construction Co., Fallon—Award for 


construction of a highway from a junction with U. S. 40 near. 


Mills City to the Nevada-Massachusetts-Tungsten Mine, a dis- 
tance of 7.8 mi. in Pershing County; by St. Dept. of Hwys. 
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“Over-all maintenance 
costs are held to a 


says Arizona Contractor 


W. J. HENSON, contractor in Prescott, Ariz., uses Union Oil products in 117 pieces 
of construction equipment. Mr. Henson writes: ‘“We have been particularly pleased 
with Union’s success in recent years in reducing the number of petroleum products 
required to serve many needs. We are convinced our over-all maintenance costs are 
held to a minimum by the use of all-purpose T5X motor oil...” 


T5X meets and exceeds the rigid Army specifica- 
tions for a heavy-duty oil. This amazing purple oil 
minimizes ring sticking, sludge, lacquer and gum 
formation. T5X also reduces oxidation, retards car- 
bon formation, and keeps precision-fitted moving 
parts covered with a protective film at all times. 


Construction men throughout the U.S. find that 
T5X motor oil protects every type of internal com- 
bustion engine in all industrial operations. This out- 
standing versatility is possible because T5X is a 
combination of fortifying additives and 100% pure 
paraffin-base stocks found in no other motor oil. 


Developed by the manufacturers of UNOBA—the industry’s original multi-purpose grease 


OFFICES 
Los ANGELES, Union Oil Building CHICAGO, 1612 Bankers Building 
New ORLEANS, 917 National Bank of Commerce Building 


New York, 4904 RCA Building 
CINCINNATI, 2111 Carew Tower Bldg. 


UNION OIL COMPANY .. css, 
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Hammering 
Down 


H-Piles for 


NEW DESIGN 
CANADIAN 
BRIDGE 


A new bridge across the Stave River in British 
Columbia is the first of its type in the world. Its 
design results in less construction time and lower 
costs than required by conventional methods. 
Naturally, the contractor, Northern Construction 
Company & J. W. Stewart, Ltd., selected a 
McKiernan-Terry Double-Acting 9-B-type Ham- 
mer to drive the necessary H-piles. 


Samples taken below the river bottom indicated 
that pile driving conditions were not ideal. Piles 
had to be driven to refusal in silt and varying 
layers of coarse and fine sand. The McKiernan- 
Terry Hammer, however, quickly drove 75-ft bat- 
ter piles to desired penetration—with the piles 
projecting up into the Prepakt-concrete which 
was used. 


The complete McKiernan- 
Terry line includes 16 sizes 
of hammers and 2 sizes of 
extractors. Write for 
bulletin. 


CKIERNAN 


McKIERNAN-TERRY CORPORATION, MANUFACTURING ENGINEERS 


16 PARK ROW, NEW YORK 38, N.Y. 
Plants: Harrison, N. J. and Dover, N. J. 


MK 317A 
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New Mexico 


$157,855—-Allison and Haney, P. O. Box 1507, Albuquerque— 
Low bid for 7.9 mi. of the Porter-East road in Quay County; by 
St. Hwy. Dept. 


$518,338—Brown Contracting Co., P. O. Box 1479, Albuquerque 
—Award for 16.9 mi. of construction on the Corona-Carrizozo 
road in Lincoln County; by St. Hwy. Dept. 


$126,246—Floyd Haake, 1111 Lovato Lane, Santa Fe—Award 
for 6.8 mi. of work on the Mosquero-Bueyeros Rd., Harding 
County; by St. Hwy. Dept. 


$198,302—Lowdermilk Bros., Los Alamos—Low bid for con- 
struction of the Los Alamos, Atomic Energy Commission access 
road consisting of 30 ft. of grading and 22 ft. of bituminous sur- 
facing for a distance of 1.5 mi. in Los Alamos County; by BPR. 


$474,747—Lowdermilk Bros., P. O. Box 501, Los Alamos—Low 
bid for 9.9 mi. construction Deming to Las Cruces road in Dona 
Ana County; by St. Hwy. Dept. 


$609,017—Lowdermilk Bros., P. O. Box 501, Los Alamos— 
Award for 6.8 mi. of work on the Questa-Arroyo Mondo road in 
Taos County; by St. Hwy. Dept. 


$163,932—G. I. Martin, 520 So. Tulane, Albuquerque—Award 
for 90.2 mi. of construction from Obar to Tucumcari and Hag- 
land to Tucumcari in Quay County; by St. Hwy. Dept. 


$119,761—F. D. Shufflebarger, 200 E. Central Ave., Albuquerque 
—Award for 1.8 mi. of work on the Tucumcari-Conchas Dam 
road in San Miguel County; by St. Hwy. Dept. 


$139,606—Skousen Construction Co., 201 Springer Bldg., Albu- 
querque—Award for 11.3 mi. of construction on the Silver City- 
Lordsburg road, Hildalgo County; by St. Hwy. Dept. 


Oregon 


$135,576—Babler and Rogers, 4617 S.W. Milwaukie Ave., Port- 
land—Award for 2.9 mi. of grading and 3.3 mi. of paving on the 
Ontario-Evans Corner Section of the Ontario-Lincoln School 
County Rd., south and west from Ontario; by St. Hwy. Comm. 


$175,000—Empire Construction Co., 4506 S.E. 39th St., Portland 
—Low bid for 4,970 lin. ft. sewage system, Oregon City; by City 
of Oregon City. 


$121,162—General Construction Co., P. O. Box 3860, Portland— 
Award for construction of a reinforced concrete and steel viaduct, 
368 ft. in length over Hood River on Columbia River Highway 
near the city of Hood River; by St. Hwy. Comm. 


$375,501—E. C. Hall Co., 12012 S.W. Barbour Blvd., Portland— 
Award for 2.6 mi. of grading and paving the Tigard-Newberg 
Section of the Pacific Highway West; by State Hwy. Comm. 


$1,669,626—Ross B. Hammond Co., Box 3901, Portland—Low 
bid for construction of a 5-story, reinforced concrete hospital ad- 
dition; by Emanuel Hospital. 


$175,328—Lebanon Electric Co., 66 E. Sherman St., Lebanon, 
Ore——Award for construction of a 20-mi., 115-kyv. transmission 
line, Eugene; by Lane County Electric Cooperative. 


$697,645—C. R. O’Neil, Mitchell—Award for 4.3 mi. of grading 
and paving on the Hauser-Coos Bay Section of the Oregon Coast 
Highway, south of Hauser; by St. Hwy. Comm. 


$124,746—Snook Bros., Corvallis—Award for 0.3 mi. of highway 
roadbed and surfacing and 340-ft. reinforced concrete viaduct on 
the Nehalem River Bridge on the Nehalem Secondary Highway; 
by St. Hwy. Comm. 


$100,678—United Contracting Co., 9898 N.E. Hancock Dr., Port- 
land—Award for 0.2 mi. of grading, 1.0 mi. of paving on The 
Dalles Section of the Columbia River Highway in The Dalles, 
Wasco County; by St. Hwy. Comm. 


$207,386—Warren Northwest, Inc., P. O. Box 5072, Portland— 
Award for 6.2 mi. of grading and paving on the Woodburn-Mt. 
Angel Section of the Hillsboro-Silverton Secondary Highway; 
by St. Hwy. Comm. 


$102,085—-Warren-Northwest, Inc., P. O. Box 5072, Portland— 
Low bid for work, grading, gravel surfacings, drainage, etc., on 
26 street improvement projects in Albany; by City of Albany. 


$429,005—O. C. Yocom, McMinneville—Award for 17.5 mi. of 
grading and 20.9 mi. of oil mat surfacing the Lena-Nye Section — 
of the Heppner Highway about 16 mi. east of Heppner and 23 mi. 
south and west of Pendleton; by St. Hwy. Comm. 
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toh 
06,220—Gibbons & Reed Co., 259 W. 3rd So., Salt Lake City— 


yw bid for 6 mi. bituminous concrete road at various locations 
Salt Lake City, Salt Lake County; by St. Rd. Comm. 


34,611—Hilton & Carr Construction Co., 922 12th St., Ogden— 
ow bid for construction of the concrete and steel Echo Canyon 
verhead structure and approaches in Summit County; by St. Rd. 
9mm. 


96,039—Strong Co., Springville—Low bid for a graded and 
ained roadway between Lagoon-Layton, a length of 5.7 mi., 
avis County; by St. Road Comm, 


09,498—Thorn Construction Co., Inc., Springville—Low bid 
r constructing 1.7 mi. of a bituminous surfaced road on Spring- 
lle main street and Springville South; by St. Rd. Comm. 


fashington 


04,213—-Associated Sand & Gravel Co., 2508 Colby Ave., 
verett—A ward for 2.4 mi. of work from Richmond Heights to 
verett and Town of Edmonds, King and Snohomish counties; 
, St. Dept. of Hwys. 


192, 822—Guy F. Atkinson Co., 341 Skinner Bldg., Seattle— 
ward for 0.2 mi. of work on the Ebey Slough Bridge, Snoho- 
ish County; by St. Dept. of Hwys. 


Needs, Birch & Sons Construction Co., P. O. Box 1926, 

reat Falls, Mont—Award for 10.9 mi. of work on Primary State 

ae No. 3, Pullman vicinity, Whitman County; by St. Dept. 
Hwys. 


58,563—Diesel Oil Sales Co., 2155 Northlake Ave., Seattle— 
ward for 4.9 mi. of work on the K M Mountain Easterly, Pri- 
ary State Highway No. 12, Wahkakum County; by St. Hwy. 
ept. 

05, 113—Diesel Oil Sales Co., 2155 Northlake Ave., Seattle— 


ward for 32.6 mi. of work, Nugent’s Bridge to Deming, etc., 
rimary State Highway Nos. 1 and 5, Whatcom and King coun- 
28; by St. Hwy. Dept. 


16 ,/66—Henry Hagman, Cashmere—Award for work, Spokane 
iver Bridge-Barker Road, Spokane County; by St. Dept. of 
wys. 


'58,285—Harbert Bros., Estacada—Low bid for 2.5 mi. of grad- 
g, and miscellaneous work along the Lewis River Highway in 
-e Clifford Pinchot National Forest, Cowlitz County; by BPR. 


; 000,000—Lewis Construction Co., 308 Lowman Bldg., Seattle 
Award for construction of frame buildings to contain 4 and 6 
uits each, Bremerton; by View Crest Garden Apartments, Inc., 
8 Lowman Bldg. 


662, 216—Phil McInnis & Henry George & Sons, 417 Hutton 
dg., Spokane—Low bid for earthwork and structures, Potholes 


USER Canal, Pasco Wasteway Station, Columbia Basin Project; 
USB 


'14,690—Rumsey & Co., 3821 Airport Way, Seattle—Award for 
onstruction of the Newaukun River Bridge, Lewis County; by 


». Dept. of Hwys. 


|,020,383—Thorburn & Logozo, 4608 36th Ave., S.W., Seattle— 
;ward for construction of 36 houses and another building at 
iablo Dam, Seattle; by City of Seattle. 


»,073,376—U. S. Steel Co. (American Bridge Division), 525 Wil- 
am Penn Place, Pittsburgh, Pa—Award for superstructure of 
olumbia River Bridge at Pasco, Benton and Franklin counties; 
y St. Hwy. Dept. 


}06,472—Western Asphalt Co., 309 W. 39th St., Seattle—Award 
r 12.8 mi. of work from Issaquah to No. Bend, etc., King 
ounty; by St. Dept. of Hwys. 


42,352—J. H.- N. M. Monaghan & Co. Assoc., Rt. 1, Derby, 
»olo—Award for base course surfacing plant mix course and 
iscellaneous work on 10.9 mi. of the Midwest-Casper Rd. in 
atrona County; by St. Hwy. Dept. 


02,596—Northwestern Engineering Co., P. O. Box 567, Denver 
Award for construction of an overhead crossing over the Union 
lacific Railroad tracks, approaches and miscellaneous work on 
2 mi. near the intersection of 9th St. and Dunn Ave., in Chey- 
une, Laramie County; by St. Hwy. Dept. 
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BIG 


jobs 


Regular jobs 


Aunt Process 
CONCRETE CURING COMPOUNDS 
Fits them all!... 


Hunt Process is the modern method of cur- 
ing concrete. “SPRAY IT and FORGET 
IT,” tells the story in quick order. 


Hunt Process Clear Hunt Process #112-TU 


Hunt Process Black (Tilt-Up) 

Hunt Process Gray Hunt Process #225-TU 
Pigmented (Tilt-Up) 

Hunt Process White Air-In (Air Entraining Agent) 
Pigmented Cold Applied Joint Filler 


AVAILABLE FROM: 


Albuquerque, New Mexico..............----.------- Cobusco Steel Products 
LACES Pe (| See ae oe ok eee go ee ree Emr Morrison-Merrill & Co. 
Denver, Colorado...............------- The Colorado Builders’ Supply Co. 
Phoenix, Arizona.............. Baker-Thomas-Woolsey Wholesalers, Inc. 
Portland, Oregon..........---..--------------- P. L. Crooks & Company, Inc. 
Salt Lake City; Utah:........2-...-......----.. American Asphalt Roof Corp. 

Cobusco Steel Products 
San Francisco, California...............-...-..---------- A. R. Reid Company 
SUE GT Cy ee Charles R. Watts & Co. 


HUNT PROCESS CO. 


7012 STANFORD AVE., LOS ANGELES 1, CALIF. 
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GUARD RAILS 


. .. Continued from page 94 


accident rate per million vehicles in the 
pre-guard rail period was 0.574, as com- 
pared to a rate of 0.260 after the instal- 
lations. This is a reduction of 55% in 
the rate for all types of accidents at 
bridge ends. For the fatal and injury 
accidents combined, the reduction was 
even more striking: from 0.376 per mil- 
lion vehicles before to 0.120 after, a re- 
duction of 68%. It is noteworthy that, 
while casualty accidents during the “be- 
fore” period out-numbered non-injury 
accidents almost two to one, the picture 
was reversed during the “after” period. 

Guard rail tapered across the width of 
the shoulder at the bridge approach 
achieves this remarkable improvement 
in safety in two ways. Obviously, it is a 
distinct aid to visibility, particularly at 
night. And it also serves as a general 
warning to the driver unfamiliar with 
the route that a situation requiring 
caution and added alertness lies ahead. 

In its function, the railing acts to de- 
flect into its proper lane a vehicle that is 
traveling too close to the shoulder. Even 
though the vehicle may actually strike 
the guard rail, damage will often be 
negligible. In the extreme case, a side- 
swipe crash into a flexible guard rail is 
considerably less likely to be lethal than 
a head-on crash into a solid bridge end. 

The total cost of guard rail installa- 
tions at the 28 bridges studied was $13,- 
092.20, an average of $468 per bridge. 
These cost figures include, of course, a 
relatively high transportation expense 
and excessive travel time because of the 
isolated locations of the work. 


“JETS” ON AIRFIELDS 


. . . Continued from page 114 


represented a very small percentage of 
the total paved area. Further, he indi- 
cated that these eroded areas could be 
patched without difficulty and that the 
body of the pavement was not affected. 

Admitting that there has been some 
damage from the effect of jet engines, he 
discussed the problem of “What to do?” 
Dense, smooth texture asphaltic pave- 
ment is most resistant to jet effects as it 


\reflects heat and blast more readily. The 


asphaltic concrete should be designed 
for maximum impermeability (5% or less 


' voids) to resist the effect of fuel spillage. 


The rolling of the pavement with rub- 


| ber-tired rollers following the usual steel 


rollers helps to secure this maximum 
compaction. For the older, open tex- 
tured surfacing which is more readily 
damaged by spillage, an overlay of as- 
phaltic concrete, designed and rolled to 
maximum density, will help. 

As to the problems which may develop 
in the future based on the evolution of 
jet plane design, he indicated these were 
still in the realm of speculation and that 
plane designers should be asked to con- 
sider problems of airfield pavements in 
these new designs. 

He stated The Asphalt Institute 
wished to be of maximum service in con- 
nection with the use of this material in 
airfield design and operation. 
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UNIT BID PRICES 


Selected bid abstracts for Western projects 


Dam 


Palisades Dam: 14,000,000 cu. yd. of fill; concrete spillway and outlet 
works; 1,900-ft. concrete-lined tunnel 


Idaho—Palisades Project—USBR. J. A. Jones Construction Co., and C. H. Tompkins Co., Seattle, 
received a contract from the Bureau of Reclamation on the low bid of $29,180,346 for construction of Pali 
sades Dam, power plant and relocation of roads. Principal features are: Schedule I, construction of an earth 
fill dam approximately 260 ft. high and 2,000 ft. long. Construction of a spillway consisting of an unline 
open-cut inlet channel, a concrete inlet structure with two 20-ft. by 50-ft. radial gates, a 28-ft. inside diamete 
concrete-lined tunnel, a concrete-lined outlet channel and an unlined channel section. Construction of a: 
outlet work consisting of a concrete intakes structure, excavation and concrete lining of an inclined entrane 
shaft and 26-ft. inside diameter concrete lining for the existing outlet tunnel, steel tunnel liner, concrete an 
brick control house and concrete stilling basin. Construction of a power system consisting of a power intak 
structure, excavation and concrete lining of an inclined entrance shaft, 26-ft. inside diameter concrete lini 
for the existing power tunnel, 26-ft. inside diameter conduit section, steel tunnel liner, steel penstock mnanitae 
and concrete anchor block; and the construction of a reinforced concrete and brick power-plant buildin, 
approximately 100 ft. by 246 ft. including installation of embedded parts for four 39,500 hp. turbines. Reloea 
tion of Idaho State Highway No. 29, consisting of earthwork and structures for approximately 3 mi. of hi 
way. Schedule II (relocation of forest service road, consisting of earthwork, structures and surfacing 
approximately 18 mi. of roadway. Unit prices were as foilows: 


(i) GAs Jones Co... Hie Tompkins Cosco. ccctses sstetesen age case eee ie a $29,180,34 
(2) Winston Bros. Co., Foley Bros, Inc., Donovan Construction Co., C. F. Lytle Co., 


Johnson-Drake & Piper; Inc:, Al) Johnson Construction (Covi. 2o oc ceccesecc-s eee 30,430,20 
(3) Morrison-Knudsen Co., Peter Kiewit Sons’ Co., J. A. Terteling & Sons, Inc. 

Ralph E. Mills Co., Inc., General Construction Co., Macco Corp.. -.- 30,899.28 
(4) Utah Construction Co. .. : .-- 33,433,96 


— Guy F. Atkinson pes C 5 ‘Son, I 
Constructors, W. E. Kier Construction Co.. 

— S. A. Healy Co. 

— Pickett & Nelson .. 

— Kiely Construction Co. .... 

— Burggraf Construction Co. 


34,193,70 
-(Sched. I only) 35,756,24 
..(Sched. II only) 444,13 
..(Sched. IT only) 
..(Sched. II only) 495,44 


(3) -Bngineer’s: estimate <c.cieccccasc-casc-seassssnctachccccsecotcersanetae Pees Ese Pe risen ee ei me 25,519,39 
(1) (2) (3) (4) (5) 

Lump sum, diversion and care of river during constr. 
and unwatering foundations .... 1,108,000 534.600 1,449,000 750,00 


190 acres clearing borrow area K 50.00 675.00 190.00 300.00 50G 
572,000 cu. yd. excav., common, in open-cu ; 
Site, sarst, 572;000icusuyd, — ou aki ee 89 1.15 ae 81 5 
572,000 cu. yd. excav., common, in open-cut, at dam 
site, over 572,000) cul yd. 28. -cet cence .53 .50 68 .60 4 
585,000 cu. yd. excav., common, in open-cut, at date 
site, separation, and transportation to dam 
embankment, first 585,000 cu. yd. ..........---2 1.08 1.55 1.02 127, Fy / 
585,000 cu. yd. excav., common, in open-cut at dam 
site, separation and transptn. to dam em- 
bankment, over 585,000 cu. yd. --.---...0-:-- .67 67 79 84 a 
210,000 cu. yd. excav., rock, in open-cut, at dam site, 
Hit stA1O; O00 cette Vic reste neces 4.15 4.40 4.73 6.50 3.5 
210,000 cu. yd. excav., rock, in open-cut, at dam Bits, 
over 210, 000 cu. yd: a 3.50 2.75 4.22 3.20 3.0) 
760 cu. yd. excav., all classes, in cut-off - ae 20.00 35.00 34.80 30.00 16.0 
120,000 cu. yd. excav., of exist. rock-fill stock pile... ‘95 -90 an .87 a] 
52,000 cu. yd. excav., all classes, in spillway tunnel 17.00 18.40 15.63 25.00 15.0 
18,600 cu. yd. excav., all classes, in inclined shafts 22.00 22.00 20.31 33.00 18.0 
1,739,000 Ibs. furn. and placing perm. structural-steel | 
tunnel supports, steel tunnel-liner plates, : 
nOMEteel are ING hoe woke teks bree eee 14 20 191 Js | 
5,000 lin. ft. furn. and installing tunnel reef support 
LTS eae Seale! en ch aa Ret Ran ee eh. We Ls oe 5.00 1.00 3.39 6.00 3.01 
690,000 cu. yd. excav., stripping borrow areas ............ ASN} .32 .36 .36 3 
1,700,000 cu. yd. excav., common, in borrow area K and : 
transptn. to dam embankmt., first 1,770,000 
cu. yd. be 74 60 47 53 4 
1,770,000 cu. yd. excav., common, to borrow ar 
transptn. to dam embankt., over 1,770,000 
CUS AVS Sececicte atte eee eee en PORE eee 45 32 42 39 4 
663,000 cu. yd. excay., common, in borrow area L, 
separation and transptn. to dam embank., 
first GA3,000 cu. yas tik : .82 1.60 91 92 J 
643,000 cu. yd. excav., common. in borrow area ioe 
separation, and eneehs, to dam embank., 
over 643,000 cu. yd. 4 49 65 70 .68 5 
1,500,000 cu. yd. excav., common, in . borrow area ‘M, 
separation, and transptn. to dam embank., ® 
Hits 1S OUI0 OD CH. Vi ancacet-cacanspnanna= ie oramececreee 86 1.15 81 76 6 
1,500,000 cu. yd. excav., common, in borrow area M, 
separation. and transptn. to dam embank., 
ovena 500,000 cu. "Yds... cheesiest neem 47 45 .60 55 5 
1,839,000 cu. yd. excav., common, in borrow area M, 
and transptn. to dam embank., first 1,839,- 
GOON. yd: 25. ae eee 57 90 43 55 4 
1,839,000 cu, yd. excav., common, in borrow area M. 
and transptn., to dam,embank., over 1,839,- 
G00) etsy Sd. jcedet ee ee eee eer AT 37 PKS) 41 3 
1,000,000 cu. yd. excav., common, in borrow area N 
and transptn. to dam embank., first 1,000,- 
CGO ea. SC, Wicsav- Rene she nase. secant taepieetnee nied 71 70 -60 70 5 
1,000,000 cu. yd. excav., common, in borrow area N 
and transptn. to dam embank., over 1,000,- 
000 cu. yd. f 43 37 -50 51 4 
50,000 cu. yd. placing ‘topsoil .. -40 50 -94 75 6) 


(Continued on next page) 
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EQUIPMENT RENTAL 


.. .» Continued from page 73 


($28,000), more surfacing was done than 
had originally been intended, thus gain- 
ing a better final product than planned. 
A large underrun will be noted in the 
items of compressor hours and force 
account, due to the fact that much less 
rock was encountered than had been 
anticipated. Also, a large overrun in 
shovel and truck hours is evident, due to 
placement of the increased quantity of 
pit run surfacing. 

Final amount of the contract was 
$25,324.42 which, together with the cost 
of one state employee acting as super- 
intendent and timekeeper, totals con- 
siderably less than the job allocation. 
Completed jobs of this type, constructed 
by the state Department of Highways, 
are turned over to the counties or to the 
mining companies for maintenance. 


PONTOON BRIDGE 


. Continued from page 86 


back when passageway for ships is re- 
quired, and from this space it is ad- 
vanced to reestablish continuity of the 
roadway. This construction necessitates 
offsetting the roadway, two lanes on each 
side of the slip. While with its easy 
curves this offsetting entails no serious 
inconvenience to practically all traffic, 
the fact remains that the only fatal acci- 
dents that have occurred on the bridge 
have resulted from drivers failing to off- 
set and crashing into the central con- 
crete. On what is otherwise a magnifi- 
cent straight highway across the lake 
such incongruities as this are to be 
avoided. Also it has been demonstrated 
in the case of log tows that the bridge 
must remain open for a far longer time 
than would be required with a bascule 
or a vertical lift span. 

Reference has been made to the re- 
markable financial success of this bridge. 
The original revenue bonds issued in 
1938 were 30-year bonds and bore 4% 
interest. From the outset the bridge 
earned money and as time passed the 
earnings became increasingly great. In 
1940 it was refinanced with average 
3%%, 20-year bonds; in 1944 it was re- 
financed with 16-year 1%% bonds; in 
1945 it was refinanced with 10-year 14% 
bonds. Toward the last the bridge was 
clearing more than $1,000,000 per year. 
The final retirement of bonds took place 
July 2, 1949, almost exactly nine years to 
the hour from July 2, 1940, the day and 
time on which it was first opened to 
traffic. The right kind of a toll bridge in 
the right place is a goodly means of mak- 
ing money. 

To Lacey V. Murrow, the then direc- 
tor of the Washington State Highway 
Department, full credit is due for recog- 
nizing the possibilities and potentialities 
of this project and for carrying it 
through to completion against strong 
and bitter opposition. Charles E. An- 
drew, the present chief consulting engi- 
neer of the Washington Toll Bridge Au- 
thority was in direct charge of all design 
and construction and is deserving of full 
credit for all the fine work done on it. 
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UNIT BID PRICES. . conTinvED 


49,000 
1,000 


8,675,000 
2,500 
3,569,000 
4,450 
873,000 
258,000 
50,000 
268,000 
500 
3,000 
800 

200 

10 
2,780 
6,430 
1,430 
310 

315 

450 

85 

50 

330 

200 


3,000 
59,000 


1,750 
2,900 
1,000 
30,000 


12,500 
2,220 
32,400 
42,000 
800 

68,000 
13,000,000 
13,200,000 
400 

8,100 

390 

2,140 


185 
2,400 


25,950 


Glenys Dack Alls. mrsetrnceeeeenen aes Pa er eeeeetaeterie 
cu. yd. filling existing test pits and explora- 
tion shafts, tunnel, and trenches .................- 
cu. yd, earth fill in dam embankmt., zones 1 
PAT vet Qtaer ecru rae pte ees een emanated 
cu. yd. special compaction of earthfill in dam 
embankment 
cu. yd. sand, gravel, and cobble fill in dam 
embankment, AKEA) So .Seemaa es 


cu. yd. special compaction of zone 3 matl..... 
cu. yd. backfill in dam embankment, zone 4 
cu. yd. cobble and boulder blanket ................ 
cu. yd. sand, gravel, and cobble blanket........ 
eu.i yd placitig mriprap. ccsreteccegs oe eee ee eee 
lin. ft. furn. 8-in. diam. sewer pipe and constr. 

embankmt. tee drains with uncemented jts. 


lin, ft. furn. 12-in. diam. sewer pipe and constr. 


embankmt. tee drains with uncemented jts. 
lin. ft. furn. 18-in. diam. sewer pipe and constr. 
embankmt. tee drains with uncemented jts. 
lin. ft. furn. 36-in. diam. reinf. conc. pipe and 
constr, inspection’ wells) ...-ca.ac--iccc---0etes--e0e 
sets furn. and placing inspection wall conc. 
bases: and COVER Se Aes leo ew eeetece manure 
lin. ft. furn. 4-in. diam. sewer pipe and constr. 
drains with uncemented jts. -....----..--.see---+-+ 
lin. ft. furn. 6-in. diam. sewer pipe and constr. 
drains with uncemented jts. ......0.......0---e00 
lin. ft. furn. 8-in. diam. sewer pipe and constr. 
drains with uncemented jts. -............--.:-----+ 
lin. ft. furn. and laying 4-in. diam. sewer pipe 
WATDN CE MENGE oJ Sai cece cntap denatec. cnt nteeweoaeeetoetee 
lin, ft. furn. and laying 6-in. diam. sewer pipe 
withiGemenuted: toy 202i tess Poe 
lin. ft. furn. and laying 8-in. diam. sewer pipe 
WAR NCETIEN TSG J tSey ecectss ean eee. ehececse Seta yee 
lin. ft. furn. and laying 12-in. diam. sewer pipe 
with cemented jts. ...... 
lin. ft. furn. and laying 15 
with cemented jts. 
lin. ft. furn. and laying 24-in. diam. 14-gage 
GOPT RATER: PAPE Meese cs eters hate vee ree 
lin. ft. furn. and laying 4-in. diam. clay drain 
tile with open jts. embedded in gravel........ 
lin. ft. drilling drainage holes ................-------.-- 
lin. ft. drilling grout holes in stage between 
depths of 0 ft. and 35 ft. 
lin. ft. drilling grout holes in stage between 
depthistof oopite ang 60) ft seme teen cee 
lin. ft. drilling grout holes in stage between 
depths of 60 ft. and 110 ft 
lin. ft. drilling grout holes i ie pce between 
depths of 110 ft. and 160 
lb. furn. and placing std. Nee pipe and fitgs. 
for cone. cooling systems and foundtn. 
grouting 
Ib. furn. and installing std. zinc-coated pipe 
and fittings, and special grout outlets.......... 
ea. hook-up to grout holes ee 
sacks pressure grouting me 
sacks pressure grouting with packers............ 
sacks posses grouting joints and cooling sys- 


ten 
lin. tt. drilling holes for anchor bars and grout- 
TMG WANS rt MACE: oa oeamstee eae eee sarees 
lb. furn, reinforcement bars . “a 
lb. placing reinf. bars .... 
welds welding reinforceme ars 
cu. yd. conc. in intake structs. below 


cu. yd. conc. in beams, slabs, and girders of 
Anita Ke SELUCES! axcsssc conser oss ncdeoe eee eee 
cu. yd. cone. in blockouts in intake structs..... 
cu. yd. cone. in lining of inclined shafts of 
outlet and power tunnels .........-...-----2.------ 
cu. yd. cone. in lining of outlet and power 
tunnels 
cu. yd. cone. in conduits . 
cu. yd. conc. in diversion ‘channel Tinie 
cu. yd. second - -stage conc. in diversion adits.. 
cu. yd. conc. in penstock and outlet pipe en- 
casement and outlet-works control house 
SUD SES CET Oy io. 55 asst neem cease gee scree 
cu. yd. conc. in outlet-works control house.... 
cu. yd. cone. in stilling basin floor ............-..... 
cu. yd. cone. in stilling basin counterforted 
walls 
cu. yd. conc. in stilling basin wall slabs. ‘te 
cl. yd. concrete in Cut-Offe eencccus ene 
cu. yd. conc. in dam embank. cutoff walls, 
EXCEPE LOOPINSB oeeai es. oncnateeceaseeiexceedeesstereer sees 
cu. yd. cone. in spillway inlet struct. below 
counterforted Walls -..-..--...-.:1.-.:::sssecuseseeeeees 
cu. yd. conc. in spillway-inlet-struct. floors... 
cu. yd. conc. in spillway-inlet-struct. lining... 
cu. yd. cone. in spillway- -inlet-struct. walls.... 
cu. yd. cone. in spillway-inlet-struct. highway 
bridge, operating bridge, compressor house 
and counter pier above elev. 5570.0... 
cu. yd. cone, in lining of eciar incli 
shaft and tunnel 
cu. yd. cone, in spillwa 
cu. yd. cone. in spillway- Gallet channel grav- 
ity walls 
cu. yd. backfill conc. for power-plant struct... 


(Continued on next page) 
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100.00 
6.65 
7.00 
7.30 
6.30 
6.40 
6.60 
7.20 


-035 
9.00 


37.50 
60.00 


76.00 
95.00 


47.00 


30.00 
35.00 
42.00 
35.00 


30.00 
80.00 
25.00 


40.00 
60.00 
26.00 


85.00 
23.00 
23.00 
30.00 
90.00 
50.00 


30.00 
38.00 


28.50 
23.00 


167.97 
4.31 
3.29 

36.27 
2.01 
1.79 
2.26 
4.08 
5.29 
ipl! 


2.47 
3.96 


2.34 
2.40 
2.60 
2.73 


39 


-051 
19.80 


45.28 
119.65 


133.41 
206.58 


75.58 


33.50 
35.38 
50.95 
23.73 


22.64 
137.64 
26.32 


50.23 
72.93 
37.67 


113.37 
28.37 
25.35 
35.13 

129.79 
57.47 


40.20 
65.56 


40.75 
22.12 


Material Handling 
Faster and Cheaper 


Loading materials with an EIMCO 104 is faster, cheaper 
and more efficient in rock, sand, gravel or unclassified mate- 
rials. 104s will load at the rate of 6-8 yards per minute 
under average conditions with experienced crews. It loads 
big trucks or even railroad gondolas, as well as the small 
trucks. Loads can be spotted and eased into trucks as the 
operator controls the speed of discharge of the bucket. 

Hundreds of EIMCO 104s are in use every day — on con- 
tract jobs, in tunnels and mines, highway departments, dig- 
ging basements and trenches, rock quarries, steel plants and 
many other places giving their owners the advantage of 
minimum cost per yard loaded with a maximum of yardage 
loaded per shift. 

Write for complete information on these versatile, cost- 


saving loaders. 


You Gan't beat an Eemeo 


iW, rh 


THE EIMCO CORPORATION 


The Leader in the Monufacture of Vacuum Filtration Equipment 
EXECUTIVE OFFICES AND FACTORIES SALT LAKE CITY 10, UTAH, U. S. A 


BRANCH SALES AND SERVICE OFFICES: 
NEW YORK, 51-52 SOUTH STREET © CHICAGO, 3319 SOUTH WALLACE STREET 
BIRMINGHAM, ALA., 3140 FAYETTE AVE. © DULUTH, MINN., 216 E. SUPERIOR ST. 
EL PASO, TEXAS, MILLS BUILDING ° BERKELEY, CALIF., 637 CEDAR STREET 
KELLOGG, IDAHO, 307 DIVISION ST. «© LONDON W. 1, ENGLAND, 190 PICCADILLY 


IN FRANCE: SOCIETE EIMCO, PARIS, FRANCE 
IN ENGLAND: EIMCO (GREAT BRITAIN) LTD., LEEDS 12, ENGLAND 


AGENTS IN ALL PRINCIPAL CITIES THROUGHOUT THE WORLD 


STAR \ xv 
PERFORMER: 


re 


WILD T-I 
OPTICAL TRANSIT 


Proven in service 
for 20 years under 
tough field conditions. 


CUTS JOB TIME 


‘The right combination of 
features makes for increased 
accuracy and greater speed. 


CHECK THESE ORIGINAL 
LD FEATURES: 


NE 


% Fast direct reading to 1’, 
Safe estimation to 6”. 
Micrometer prevents gross 
reading errors. 


Optical plummet for greater 
reliability and speed. 


Ball bearing vertical spindle 
of hardened steel. 


Compact design with all parts 
fully sealed. 


be a a 


Complete ‘‘Behind Instrument’ 
operation. 


WILD instruments, Swiss precision 


engineered, excel in craftsmanship, 
durability and sturdiness. 


For details phone or write for BkIt WE 6 


Complete repair & servicing facilities 
by factory specialists. 


HENRY WILD 


SURVEYING INSTRUMENTS SUPPLY CO. 


OF AMERICA, INC. 
26 COURT ST., BROOKLYN 2, N. Y. TRiangle 5-0644 


168 


7,450 cu. 8. nee -stage conc. in power-plant sub- 
BS TENG Deitecn cre 3 cae osetia an ones = em meee eco acces ames 

7,600 cu. aa ee stage conc. in power-plant inter- 
giediate Struct? -~7.2 onan eee 

260 cu. yd. first-stage conc. in power- eon super- 


structure 
6,350 cu. yd. second-stage conc. 
20h XG) iy ORD: Seca ey Beean teen ti neeee, Jie tetrp aya ena oe 
40 cu. yd. conc. in blockouts in power-plant 
SEE UTOE tas ee tea eee os nares ae nena 


620 lin. ft. conc. in sills for power-plant struct 
160 cu. yd. cone. in cable duct -......... 
1,150 cu. yd. conc. in training walls 
220 cu. yd. conc. in dumped riprap 
6,400 cu. yd. cooling concrete ............... 
220 lin. ft. constructing type ‘‘A’’ control jts. 


30 lin. ft. constructing type ‘‘B”’ control jts......- 
9,000 sq. ft. furn. and placing 1-in. corkboard joint 
filler . 
60 sq. ft. furn. é 
flee aC deve ng 9sss oc nts ao ee ere 


110 sq. ft. furn. and placing 34-in. bitum. jt. filler 
5,270 lin. ft. placing rubber water stops ......-..-....-.---- 
4,200 lin. ft. furn. and placing metal water stops.... 

700 lin. ft. furn. and placing metal seals 

350 lin. ft. constr. asph. seals 

50 fe “ah ee rubber jt. strips with metal 


900 jin. ee Pen sbaiting rubber jt. strips without 
metal, Straps oo saeco ee ea eases eye meen 
13 recess finishing recesses for lighting panel bds. 
miscl, power bds., and other elect. equip..... 
17,000 oe furn. and installing precast-cement roof 
STAD S ye eae oe boas st co Ro 
22,600 sq. ft. furn. and placing roof insulation .......... 
24, "800 sq. ft. furn. and placing coal-tar-saturated-felt 
LOOT ea eeet ae ade pe en ee, 
4,400 sq. ft. furn. and placing membrane water- 
BLOC Hire eh eS er ge 
650 sq. yd. furn. and applying 2 coat asph.-emuls. 
damp proofing: sak.) ea ee ee 
300 sq. ft. furn. and install. steel swinging doors 
560 sq. ft. furn. and install. steel windows with 
Ventilators i 8-o5 sxe os oer een Dh a terete 
2,300 sq. ft. furn. and installing steel windows with- 
Gat * Ventilators \ke arenes 
160 sq. ft. furn. and installing fixed stormproof 
Towers: (2.05. :c tease tent ee Re a eee 
40 sq. ft. installing fixed stormproof louvers and 
adjustablelouvers =... eee 
32,500 sq. ft. constr. brick walls for power-pl. struct. 
2,400 sq. ft. constr. brick walls for outlet-works 
control house. = ee ee Ae 
6,400 sq. ft construct. 12 and %-in. falls for outlet- 
works.icontrol house 0... 20occc Re eeeie 
1,314,000 lb. erecting struct.-steel building framing for 
power-plant superstructure ....................-.-+- 
740 sq. ft. erect. insulated metal side-wall panels 
3,500 Ib. installing embedded metal frames 
7% :000 Ib. installing slot covers, hatch covers, man- 
holevcovers, and! gratings NY ae ee 
2,400 sq. ft. furn. and installing corkboard insula- 
tion on hatch covers 
110,000 Ib. installing anchor bolts - 
3,300 lb. installing pipe hand-railing 
34,000 Ib. installing oil storage tanks ... ee 
2,000 lin. ft. furn. and erect. chain-link fence .......... 
72,500 lb. installing track rails and hoist trolley 
egnis 28a Seis ee reese ie 
Lump sum, finishing and install. access hatchway to roof 
4,300 lb. installing slotted metal inserts ... 
610,000 1b. installing trashrack metalwork 
40,000 lb. installing trach rake assembly 
6,500 Ib. anstalling. ladders .0.2.3...00.28 
53,000 Ib. installing draft-tube pier noses 
26,000 1b. installing miscl. metalwork 
Lump sum, furn. and installing outlet and power tunnel 
BRU ace ce ct oun costes ua enor aaiit has eee ane cdma 
3,000,000 lb. installing penstock outlet pipe manifolds 
380,000 Ib. installing radial gates 
84,000 lb. installing radial gate hoists ... 
400,000 Ib. installing frame, seats and guides for fixed- 
wheel and bulkhead gates, trash rake, and 
SEO Py) ROD eked cacs ane ea rep naenceneps Abcesteneets eee naee 
668,500 lb. installing fixed-wheel and bulk-head gates 
150,000 Ib. installing fixed-wheel gate hoists................ 
4, “000 lb. installing control equip. and piping for 
fixed-wheel gate hoists .............-.--c:seeeeesseee-- 
1,320,000 Ib. installing ring-follower and outlet gates 
1,200,000 Ib. installing butterfly valves 
230,000 Ib. installing hollow-jet valves ... 
290,000 Ib. installing cranes and hoists 
Lump sum, installing embedded parts of four 39,500 hp. 
hydrate: tir bines) 3 eo et cieeeenhi 
13,500 Ib. installing metal pipe fittings and valves 
smaller than. 6 ine 30 Gianni t-c2.o.<<t aches 
40,000 Ib. installing metal pipe fittings and valves 
6.in, ‘andvlargeryin ‘disinadee...... serene aon 
33,000 Ib. furn. and installing cast-iron soil pipe, 
fittings, and floor drains ... 
47,000 lb. furn. and installing cast-ir 
spigot and flanged pipe, fittings, and ssibed 
6,600 Ib. — and installing steel pipe and welding 


ngs 
8,000 Ib. Aas and installing steel pipe and screwed 
flanges, screwed fittings and roof drains... 
66,000 lb. installing embedded air-vent pipes .... 
9,500 lb. installing ice prevention air system 


(Continued on next page) 
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33.00 
59.00 

130.00 
24.00 
220.00 
4.00 
150.00 
55.00 
17.00 

1.40 

2.80 

2.80 

1.40 

-70 

1.40 

2.40 

4.00 

4.00 
11.00 

2.80 

1.40 
15.00 
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(2) 
33.00 
36.00 
90.00 
23.00 

100.00 


(3) 
35.25 
68.94 

147.42 
26.08 


1,049,006 
-216 


-099 
-114 


(4) (5) 


58.00 30,00 
90.00 40.00 


200.00 90.00 
40.00 30.00 
145.00 100.00 
50 


8.00 2. 
180.00 40.00 
69.00 50.00 
14.00 35.00 
2:00 180 
7.30 3) 
7.30 2.50 
1.20 1.75 
1.20 1.30 
1.80 15 
1.80 1,50 
1.70 2 
10.00 0: 
2.00 1.76 
4.20 1.4¢ 
22.00 15,0 
2.30 1.2 
60 ‘6(| 
60 3 
70 =] 
2.30 FL 
13.70 14.01 
5.50 6.0) 
4.75 5.0) 
18.30 7.0 
3.60 5.0 
4.50 2.1) 
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Now Arvatlable. 
1952 EDITION WC 


DISTRIBUTORS 
HANDBOOK 


ORDER YOUR COPY NOW! 


408 
n Be 


Every Western contractor and manufacturer can use 
this handy, time-saving reference—pays for itself 
in savings on wires and phone calls. Pocket size; 

spiral bound. 


3 Helpful Sections 
1. DISTRIBUTORS 


Names, addresses and phone numbers of distributors 
of construction equipment in the Western half of the 
U. S.; the lines they handle; names of their branches. 
Listing is alphabetical by states. 


2. MANUFACTURERS 


Names of construction equipment manufacturers 
(listed alphabetically for entire U. S.), together 
with products, locations of their Western branches, 
and names of their Western distributors. 


3. PRODUCTS 


Alphabetical listing of products with names of 
all manufacturers making each product. 


Only a limited number published. To make sure 
to get your copy, order NOW. 


Single Copies . . . . $5.00 Each 


Two to Five Copies . $3.50 Each 
SIX OR MORE COPIES $3.00 Each 


Typical pages, actual size, to show type of content. 


Se ees ee ees 


Compiled and Published by : 
| 
| MAIL THIS COUPON TODAY! 
| 
1 WESTERN CONSTRUCTION 
: 609 Mission St., San Francisco 5, Calif. 
: YES | enclose $............ FOF Ars copies of the 1952 DISTRIBUTORS 
1 4 HANDBOOK. (Add 3% sales tax if ordering from a California 
H address). 
1 US UHRS ye D5 SE ee Re oe ee ne 
t 
COTTE Sh] peas se ee 
: (Mee ETS nee eg a Ee Ee Se 

609 Mission Street, San Francisco 5, Calif., YUkon 2-4343 : Cage See ee Ag Zane By Gtdia 
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SYMONS FORMS 


with 


STEEL RIBS 


jor HIGH WALLS 
-FAST POURS 


Symons heavy duty Steel Rib forms assemble 
and strip quickly and easily saving you time 
and labor costs. Because stripping is simple, 
and the steel rib 
reinforces the 
vital parts, 
Symons Forms 
last from 50 to 

100 uses .. . this 
means cost per 
use is exception- 
ally low. 

Try these 
forms on a rental 
basis. Rental 
charges apply on 
the purchase 
price. 

To get a com- 
prehensive pic- 
ture of how 
Symons, forming 
system works 
and its cost to 
you, send in the 
plans for your 
next job. We will 
study your needs 
and send you a 
form layout and job cost sheet—no obligation. 


WESTERN REPRESENTATIVES 


PORTLAND 
A. McMillan Company 
220 S. E. Ankeny 
Phone: East 0178 


DENVER 
Art Jones 
P. O. Box 2471 
Denver 1, Colorado 
Phone: Alpine 9516 


SAN FRANCISCO SEATTLE 
William J. Martin Safeway Equipment & 
22009 Hesperian Blvd. Supply Co. 


305 Lenora Street 
Phone: Seneca 5874 


Hayward, California 
Phone: Lucerne 28193 


SPOKANE 
Blackwell-Coleman Equipment Co. 
South 118 Division Street 
Phone: Riverside 0703 


SYMONS CLAMP & MFG. CO. 
4295-F-2 DIVERSEY AVE., CHICAGO 339, ILL. 
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1,500,000 cu. yd. excav., 


UNIT BID PRICES... continven 


600 lin. ft. furn. and install. embedded electrical 
metal conduit %-in. in diam .........-.......-...... 

8,200 lin. ft. furn. and install. embedded electrical 
metal conduit 34-in. in diam. .......--......-..... 

5,500 lin. ft. furn. and install. embedded electrical 
metal conduit‘ l-in, in diam, ~...201.2...--.2---..-0. 

5,200 lin. ft. furn. and install. embedded metal 

conduit 1 and 4% in. in diam 

2,700 lin. ft. furn. and install. embedded electrical 
metal conduit 2 in. in diam. 2.2 2-. 

1,500 lin. ft. furn. and install. embedded electrical 
metal conduit 2 and % in. in diam. ............ 

500 lin. ft. furn. and install. embedded electrical 
metal conduit 3-in. in “diam. — x... ee 

250 lin. ft. furn. and install. embedded electrical 
metal conduit 3 and % in. in diam. ............ 

50 lin. ft. furn. and install. embedded electrical 
metal conduit 4 in. in diam. i 
435 lin. ft. furn. and install. embedded ele: 
nonmetallic conduit 3 in. in diam, .............. 

365 lin. ft. furn. and install. embedded electrical 
nonmetallic conduit 4 in. in diam. -............... 
13,000 lb. furn. and install. ground cables and ground 
rods and making ground conn. in the power 
plarit.and ‘tarlrace— wes. -8 ae eo 

350 Ib. furn. and install. ground cable adjacent to 
switchyard: cablesduct 3). eee 
530 1b. furn. and install. ground cables and ground 

rods and making ground conn. in control 
house, compressor house, and hoist houses 

3,500 lb. installing power contact conductors for 
150-ton traveling crane 5 
475 lb. installing crane-trolley conductor sys 
outlet-works control house ................-....------ 
10 outlet furn. and install. 460-volt power recep- 
tacle outlets complete with enclosures and 
matchite plags <i.2 22. dc so5.2k to Pere eee 

16 fixture furn. and install. embedded lighting 
fixtures in concrete’ esc ee ee 

16 fixtures furn. and install. embedded fighting 
fixtures in brick : 
6,000 cu. yd. gravel surfacing .. 
300 post furn. and setting cone. guard posts........ 
1,400 lin. ft. drilling 1 and ¥% in. min. diam. holes 
for piezometer apparatus _.. 
96,000 lin. ft. installing piezometer tu ing 
embankment 
1,500 cu. yd. trenches for test apparatus -... = 
1,750 Ib. installing settlement apparatus in dam...... 


Lump sum, installing test apparatus in terminal well for 


dam 
32 point installing surface settiment. pts. ‘on dam 


Relocation of Idaho State Highway No. 29 (U.S. No. 26) 


75 acre clearing right-of-way ......---..00-----..-----.--- 
common, for roadway : 
195,000 cu. yd. excav., rock, for roadway bi 
635,000 cu. yd. matls. for highway embank., zone eD 
74,000 M. gal. watering ee 
18,000 roller hr. rolling embankment - 
850,000 mi. cu. yd. overhaul ...... 
6,900 lin. ft. furrow ditch 
4,300 cu. yd. excav., all classes, for structs. 
4,000 cu. yd. compacted backfill 
600 cu. yd. crushed-rock or gravel blar 
dumped riprap 
100,000 cu. yd. dumped riprap .... 
100 cw. yd. hand-placed riprap 
65 cu. yd. retaining walls _ 
186 lin. ft. furn. and laying 18-in. diam. class A, 
CHIVErbDIDe si neice Sedans ete eee ice 
664 lin. ft. furn. and laying 24-in. diam. class B, 
CMV GEL DIDE Mien cee ae. canes eee rnaaep ea 
96 lin. ft. furn. and laying 24-in. diam., 16-gage, 
corrugated-metal pipe .... i 
772 lin. ft. furn. and laying 24-in. 1. diam., ois “gage, 
corrupated-metal pipe: cca - he eter ene 
400 lin. ft. furn. and laying 24-in. diam., 
corrugated-metal pipe 

268 lin. ft. furn. and laying 36-in. diam., 
corrugated-metal pipe ...<--.--.-----20---csesseeceseee 
928 lin. ft. furn. and laying 48-in. diam 
corrugated-metal pipe -...--........-...--22---s---00--- 

386 lin. ft. furn. and laying 48-in. diam., 8-gage, 
corrugated-metal Ci | 1 pene ee! Ede eee Het: Farad 

580 lin. ft. furn. and erect. 84-in. diam., 1-gage, 
multiple plate corrugated-metal pipe .......... 
4 protectors furn. and placing corrugated-metal 
embankment protectors -.....--.-..:se-0:0s:ee00--= 

200 lin. ft. furn. and laying 8-in. diam., 16-gage, 
corrugated-metal embankment pipe ............ 
2 sq. yd. grouted cobble gutter 
10,000 lin. ft. guardrail ........ 
90 post guide posts ..... 
55 marker right-of-way markers ... 
22,600 ton 34-in. max. crushed-rock surfacing 

90 ton lautd asphalt MC-2 ...... Kase 
75 ton liquid asphalt MC-4 
2,350 ton cover coat material ...... 


4,000 


20.00 
100.00 


4.50 
6.50 
5.50 
6.50 
10.00 
17.00 
17.50 
23.00 
75.00 
30.00 


SCHEDULE NO. 2 


Relocation of Forest Service Road 


120 acre clearing right-of-way .........-........--....-- a 
276,000 cu. yd. excav., common, for roadway.. 
51,000 cu. yd. excav., rock, for roadway .....-.............- 


(Continued on next page) 
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365.00 
50 
1.80 


105.00 
6.37 
Osi 
6.67 
7.64 

11.19 
18.58 
18.82 
23.67 


581.62 
+52 
1.94 
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PROGRESS IN EXPLOSIVES... 


COATED 


WHICH BEAKER HAD THE BANG? 


The small beaker (left) contains ammonium nitrate. This is 

an important explosives ingredient, but it absorbs moisture 

readily. Notice in the large beaker (left) —how it dissolves 
immediately in water. 


The small beaker (right) contains Hercules ammonium ni- 
trate treated with a special resin. In the large beaker (right) note 
how the resin-treated ammonium nitrate repels water without 
affecting explosives’ properties. 

Here is a simple example of Hercules’ pioneering that gives 
you better blasting efficiency under adverse storage and climatic 
conditions both in manufacture and in field use. 


INCORPORATED 


HERCULES POWDER COMPANY 


[| PROGRESS IN EXPLOSIVES 
KEEPS DYNAMITE COSTS DOWN 


MANUFACTURED/ 


ee 


DYNAMITE 


soln yt a: 
"3536 37 38 39 40 41 42 43 44 45 46 47 48 49 50 ST 


Chart shows relative stability of dynamite 
prices since 1935, as compared with prices of 


other manufactured goods.1935-39 values=100, 


Explosives Department, 978 Market St., Wilmington 99, Del. XR52-4 


YOU GET IN 


CORRING 


Safety-Pulls 


You can depend on 
Safety-Pull Ratchet- 
Lever Hoists to fully 
protect men and equip- 
ment. They are fac- 
tory-tested at 100 per- 
cent overload. With 
dual ratchet and 
pawl, load cannot 
slip or drop. Hooks 
are specially de- 
signed, alloy steel 
— will not break 
or straighten out. 
Coffing Safety-Pull 
Ratchet Lever Hoists 
Ten models—capac- 


ities from 1,500 lb. 
to 15 tons. 


Heavy-duty construc- 
tion keeps Coffing 
Safety-Pulls on the 
job...out of the repair 
shop. Hoist frame and 
handle are certified mal- 
leable iron. Sprocket and 
ratchet are special alloy, 
heat treated for longer life. 
These and other construction 
extras keep Safety-Pulls work- 
ing under hard, continual use. 


For more information on 
Safety-Pulls and other prod- 
ucts listed below, write Dept. 
WC6ESP. 


COFFING HOIST COMPANY 
DANVILLE, ILLINOIS 


Hoist-Alls © Mighty-Midget Pullers 
Spur-Gear Hoists © Differential Chain 


Hoists ® Load Binders ® I|-Beam Trolleys 


Quik-Lift Electric Hoists 


SOLD BY DISTRIBUTORS EVERYWHERE 
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UNIT BID PRICES... continueo 


(1) (2) (3) (4) (5) 

50,000 mi. cu. yd. overhaul of excav. for roadway... .30 .22 -36 15 30 
3,800 cu. yd. excav., all classes, for structs. be 3.00 4.40 2.58 4.00 2.50 
1,300 cu. yd. compacted backfill ............... 2.50 3.70 3.88 2.85 3.50 
170 sq. yd. dry-rock paving 13.00 7.00 18.09 7.00 10.00 
3,066 lin. ft. furn. and laying 15-in. diam. pipe. 4.00 3.00 5.30 3.00 4.00 
692 lin. ft. furn. and laying 18-in. diam. pipe. 4.50 3.50 6.27 4.00 5.00 
756 lin. ft. furn. and laying 24-in. diam. pipe. 6.50 5.00 7.82 5.00 7,50 
484 lin. ft. furn, and laying 36-in. diam. pipe........ 11.50 11.00 18.01 9525 13.50. 

36 lin. ft. furn. and laying 60-in. diam. pipe with 

Gone:whead-walls': aetiee hte once Ae ea 50.00 32.00 27.90 31.00 28.50 

10,000 lin. ft. furn. and constr. right-of-way fence.... 45 30 91 68 25, 
15,500 cu. yd. gravel surfacing ..... ab heed ah ae abs 3.00 1.40 2.26 1.15 2.50 


Streets and Highways 


Plant-mix surfacing on untreated rock base 


California—Solano County—State. A. Teichert & Son, Inc., Sacramento, submitted the low bid of $122,748) 
to the State Division of Highways for 2.5 mi. of borders, shoulders and base construction of untreated rock’ 
base, and the central portion of the roadbed to be surfaced with plant-mixed surfacing between 2.5 mi. north 
of Vacaville and Midway. Unit prices were as follows: 


(4) Parish Bros, 2.32.02 $155,040 


CL) CAS Reichert sésonge ince. eee $122,748 
(2) Fredrickson Bros. . 125,216 (5) J. Henry Harris, ..2...a0ee eee 160,120 
(@) “Harms Bross 22.56. . 130,209 i 


(1) (2) (3) (4) (5) | 
40! cut yds TEmOVinig, GCOMCTELE eres. cesereoev ses nee eek eee 15.00 9.00 25.00 13.40 18.00) 
2.0 mi. excavating border trenches - $1,000 550.00 750.00 600.00 $3,854 
90 cu. yd. structure excavation ... 5.00 4.00 5.00 5.00 6.00, 
7,000 cu. yd. imported borrow ...... 1.50 1.20 1.40 2.92 1.56) 
Lump sum, dev. water supply and furn. - $1,000 $1,000 $1,000 300.00 $6,555) 
1,500 ° M. gal. applyine water ..63 2c te ees ; 2.00 2.00 RTS 3.00 2.60. 
24,500 ton untreated rock base .... ; 2.30 2.29 2.40 2.02 2.69) 
6,700 ton mineral aggr. (P.M.S. 4.50 5.25 5.40 6.10 6.60 
300 ton paving asphalt (P.M.S. es 
80 ton liquid asphalt, SC-2 (pr. ct. +) 
135 ton sand (pr. ct.) 
24 ton asphaltic emulsion (sl. ct.) 
240 ton screenings (sl. ct.) 1....::-cec0000- 
43 cu. yd. Class “‘A’”’ P.C.C. (structures) : i ‘ 00 
9 ‘eu..yd. Class “A's P:C.C, (curbs). ~...: : 70.00 65.00 60.00 50.00 60.00 
30! ea. SIde POStS ...\2 cc. -ceee mettre 1 2 
96 lin. ft. 12-in. CAMEP: (C16 gas)*: 3a j i A 3 
8 lin. ft. 18-in. C.M.P. (16 ee Peaeen Z 6.00 6.25 4.10 6.00 4 
6,300 lb. bar reinforcing steel ay. 4 
8 ea. horiz. reflector units -............... 


Grading and asphaltic concrete paving 


Washington—Cowlitz County—State. K. F. Jacobsen & Co., Inc., Portland, Ore., submitted the low bie 
of $636,216 to the State Department of Highways for 4.7 mi. paving from Castle Rock to Toutle River on 
Primary State Highway No. 1. Unit prices were as follows: 


(1) K. F. Jacobsen & Co., Inc -$636,216 (4) N. Fiorito Co. -.. 
(2) Fiorito Bros) Boras - 645,598 (5) Northwest Construction C 
(G@) Peter) Kiewit Sons? Co; hee. 711,608 


Q) (2) (3) (4) (5). 
300.00 200.00 200.00 300.00 600.00 


5.5 acres clearing .. 
250.00 200.00 100.00 300.00 600.06 


4.1 acres grubbing .. 


49,830 cu. yd. common excav. 0 40 150 .60 60 66 
2,330 cu. yd. solid rock excav. ; sah idine haul vo 600 ft... 1.50 2.50 3.00 1.00 1.78 
2,080 cu. yd. common trench excav., including haul of 600 2.00 1.00 60 2.50 2.56) 


18,050 cu. yd. stas. overhaul 


434.0 M. cu. yd. stas. overhaul .. 
1,990 cu. yd. structure excavation ....... 3.00 1.50 3.30 3.00 3.06 
118 days smooth wheeled power roller . F 52.00 50.00 55.00 50.00 60.0( 
20 days tamping roller ...............-....-. - 65.00 50.00 60.00 55.00 65.0f 
117 days pneumatic tired roller x 56.00 50.00 50.00 55.00 60.06 
30 days mechanical tamper ........... - 48.00 50.00 35.00 50.00 50:05 
4,830 lin. ft. slope treatment Class A .. .20 .20 .20 15 i 
336.3 stas. (100-ft.) finishing roadway 14.00 12.00 2000 15.00 12.01 
4:580 Mit gals water ines en teenth 2.50 2.50 2.00 2.00 3.01) 
130 cu. yd. gravel backfill for foundations 3.50 4.50 1.50 5.00 5.06 
770 cu. yd. gravel backfill for drains ....... 3.50 4.50 5.00 5.50 10.01 
135,490 ton selected roadway borrow ............--.-----.0------- -62 -62 65 .85 a) 
15,240 cu. yd. er. stone suf. top crse. in pl. from stkple... 70 .80 -50 .70 1.06) 
4,050 cu. yd. cr. stone surf. base crse. in place from stkple. .70 .80 55 .70 1.0! 
2,274 ton Type I-1 asph. conc. pvt. Cl. C wear. crse -........ 8.75 9.00 9.20 9.40 . 9.5i 
4,143 ton Type I-1 asph. conc. pvt. Cl. L lev. crse 8.45 9.00 9.20 9.40 & 9.5i 
45 ton asph. cement MC-3 prime coat ...............- 43.00 45.00 50.00 45.00 50.0! 
104,024 sq. yd. cement conc. pvt. 14 da 5 sack mix 9-in. Se 3.43 Sua 3.95 3.75 4.2 
1,008 only dowel bars with rubber caps ............----2.-2:00- eee 235 .40 35 50 4 
36,072 lin. ft. dummy joints ........... 2s LUE eee eee .03 .02 10 .08 pf 
7,272 lin. ft. 1l-in. sawed joints ...... se = 45 soe 40 55 64) 
15,408 lin: ft. 2-iny sawed Joints, ooo. <ce-tenneaesevencacesssnareed ABS 40 50 .65 Ai 
10 only temp. bridge across pavement, takedown type. ... 150.00 10000 100.00 150.00 150.0) 
144 Tin, §t. pawenrent Khéaders: -..2-2.-225 neste ceases ot 125 2.00 1.00 3.00 3.04) 
3,060 lin. ft. asphaltic concrete gutter .......-.....06-c2easie- —- 50 50 FS .60 6 
116 lin. ft. asphaltic concrete traffic bars <......-.:0-.0.--+00 1.25 2.00 1.10 2.25 2.0 
2 only asphaltic concrete traffic buttons . 7.00 2.00 5.00 4.00 3.8 
29.4 cu. yd. concrete Claes: Ao oid ota etait : a 75.00 70.00 75.00 80.00 80.0) 
4.9 cu. yd. concrete Class C ........... = * 53 75.00 50.00 75.00 100.00 85.0: 
6,490 lb. steel reinforcing bars .... P. 115 14 a .25 il 
1 only steel spring box cover . 300.00 25.00 50.00 50.00 50.0 
2,235 lin. ft. plain cone. or V.C. drain pipe 10-in. diam.. ee 1.20 1.15 125 Lis 1.4) 
255 lin. ft. std. reinf. cone. culv. pipe 12-in. diam. ...................- 2.00 a5 2.50 2.00 2.2 
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A BUSY CORNER 


is no problem with a Schramm 105 


P 


because it is... 


@ COMPACT AND LIGHT WEIGHT 
@ EASY TO HANDLE 
@ HAS LOW UPKEEP 
© GOOD FOR 24-HOUR SERVICE 


THE JOBs Operating a sandblast at 
midnight cleaning limestone exterior of 
the Pennsylvania Bank Building, 15th and 
Chestnut Streets, Philadelphia, Pa. 


CONTRACTORS Leo J. Dawson, 
specializing in waterproofing and sand- 
blasting, an enthusiastic user of Schramm 
Air Compressors. 


Write for Bulletin SPB-51 


SCHRAMM '"< 


The Compressor People 


WEST CHESTER On PENNSYLVANIA 


SAN FRANCISCO—1315 Howard St. 
Phone: UNderhill 3-6655 


LOS ANGELES—1021 E. Eighth St. 
Phone: TUcker 2431 


WATCHES 
YOUR 


TEP! 
Me Donald 
SAFETY BOOT 


AND SAFETY <x 
INSOLE_ 


i 
: Feet never get 
—— careless with this 
nidtectionl Made of finest quality 
rubber, McDonald Safety Boots 
have a built-in flexible insole of 
overlapping steel strips that stop 
the sharpest spike! Steel toe cap 
is most successful ever devised. 
Safety Insole may be ordered sep- 
arately for insertion in any type of 
rubber boot. Boots and Insoles in 
sizes 6-12. No half sizes in Insole. 


Write for Bulletin and Prices 


1932 —1952 
“20 YEARS OF PROGRESS” 


Bri Beueld 


Manufacturers & Distributors of 
. Industrial Safety Clothing & Equipment 


5721 West 96th St., Los Angeles 45 
Other Offices in San Francisco and Houston 


| UN IT 8 | D. : P RI C ES : : conrinveo 


249 lin. ft. std. reinf. conc. culv. pipe 18-in. diam. .......-.-....----- 3.20 4,50 3.70 4.00 4.00 
50 lin. ft. bit. ctd. corr. met. culv. pipe No. 16 oe Type No. 2, 
12-in. diam. .... 3.25 5.00 4.00 3.50 3.00 


18 lin. ft. relaying conc. ip 
93 lin. ft. relaying conc. culvert pipe 18-i in. diam. waves 
665 lin. ft. plain conc. or V.C. sewer pipe 8-in. diam. =e ' 4 
193 only concrete culvert pipe collars -..............-.-- te 2.50 1.25 3.50 4.00 
400 lin. ft. galvanized iron water pipe 34-in. diam a 

268 lin. ft. galvanized iron water pipe 4-in. diam, ... 


80 lin. ft. relaying cast iron water pipe 4-in. diam. 12 2.00 1.50 3.00 3.00 
14 only catch basins 120.00 100.00 75.00 150.00 150,00 
450 lin, ft. std. beam guard rail ....... 3.25 3.00 3.20 3.50 3.50 
1,991 lin. ft. temporary beam guard rail ... Pgs) gu20 3.20 219 3.00 
500 lin. ft. resetting temp. beam guard rail 125: 1.00 1.00 2.00 2.00 | 
240 only reinf. conc. spot posts ................-.. 11.50 12.00 12.00 12.00 1030 
17 only timber spot posts -..............-- 9.00 12.00 10.00 8.00 10.00) 
28 only monument cases and covers ......... 30.00 45.00 40.00 35.00 45.00) 
5,280 cu. yd. top soil in place, including haul . 1.25 1.50 1.40 2.50 3.00. 
500 lin. ft. removing temporary beam guard rail . -50 .60 .70 75 80) 
1,355 lin. ft. removing wood guard rail .................. Z : -70 ; 60) 
Lump sum, removing portions of exist. box culvert - 350.00 100.00 $2,500 500.00 250.00 
1,510 sq. yd. removing cement concrete pavement .. fe 1.20 : : 1.00 1.00| 
480 sq. yd. removing asphaltic concrete pavement ....................-- .50 -50 50 -50 | 


Grading, drainage and asphaltic concrete paving in Oregon 


Oregon—Douglas County—State. E. L. Gates & Co., Inc., Salem, submitted the low bid of $731,139 tol 
the State Highway Commission for grading and paving the Winchester Bay-Clear Lake Unit, between Wine 
chester Bay and Forest boundary of the Oregon Coast Highway. Unit prices were as follows: 


(1) E. Li Gates. & Cox, Ine. -20 ..$731,139 (4) Roy L. Houck & Son . 

(2) Kuckenberg Construction Co. .. 786,292 (5) Berke Bros. . 

(3) Fred H, Alate Co. Oregon Ltd. (6) McNutt Bros. ... if 066, 994) 
Geral. Congo os een 837,590 =— C.J. Montag & (Sonsy ee eee 1,179, 060! 


(2) (3) (4) (5) (6) | | 


--$ 849,836) 
1,024,545 


Lump sum, clearing and grubbing ..............-.....------.. $87,500 $48,000 $60,000 $150,000 $154,000) 
1,400 cu. yd. struct. excav., unclassified.......... : 3.50 4.00 3.50 3.50 5.00)" 
220 cu. yd. trench excav., unclassified ........... , 2.50 2.00 3.50 3.50 3.00 
710,000 cu. yd. genl. excav., location ‘‘A’’, 32 57 .50 56 59 
266,000 cu. yd. genl. excav., location “‘B’’, : 257 30 .50 56 <9}; 
2,000,000 yd. sta. short overhaul .....................-..---- i -02 -015 .015 .02 015 
21,000 cu. yd. sta. long overhaul ....... = 100 50 .50 6 -60 
3.45 mi. finishing roadbed and slopes.. = 500.00 $1,000 500.00 $1,000 500.00}! 
15,000 lin. ft. rounding cutbanks .....--......-..--.--- ; .20 .20 ep iss api -2() 
1,000 lin. ft. 8-in. perf. metal dr. pipe, coated.. 2.50 2.25 2.50 2.50 3.00 2.50 
100 cu. yd. 3-in.- 0 backfill in drains............ 6.00 10.00 6.00 3.00 10.00 6.0€))) 
50 lin, ft. 12-in. conc. pipe ............... S 1.85 2.00 2.00 1.85 2.50 2.00 


840 lin. ft. 18-in. conc. pipe .. 
150 lin. ft. 24-in. conc. pipe ........ 


tjwAat < 


1,000 lin. ft. 18-in. extra str. conc. pipe 4 j 4 
1,300 lin. ft. 24-in. extra str. conc. pipe . 6.25 5.00 6.00 6.00 6.50 6 i 
140 lin. ft. salvaging culvert pipe ..... & 2.00 3.00 3.00 2.00 5.00 2.08 

340 cu. yd. Class “‘A’’ concrete es 75.00 75.00 70.00 70.00 75.00 90.00\_ 
64,000 lb. metal reinforcement ...... aS nh .14 “13 -10 AZS Fi | 
60 only concrete sight posts . a 11.00 12.00 10.00 11.00 11.00 11.0¢ 
1,500 lin. ft. metal guard rail ............... = 3.00 3.50 4.00 3.50 3.50 4.0() 
21,000 cu. yd. 2%4-in. - 0 material in base............ 3.00 oe) 3.25 3.26 3.50 3.70 

8,700 cu. yd. 34-in. - 0 matl. in base and shldrs. 3.75 3.15 3:25 3.26 3.60 3.70 fT 
640 M, gal. sprinkling 3.00 2.00 3.00 2.50 2.50 2.56 

3.45 mi. preparation of ba 200.00 200.00 200.00 200.00 200.00 300.0¢;” 
540 cu. yd. 34-in. - 0 matl. in. 4.00 4.00 4.00 5.30 4.00 5.06; 

86 ton furn. and placing RC-3 asph. in 2 

binder 1COUtse yy 22 2..cces watered eee ee 50.00 50.00 50.00 42.70 50.00 52.00)" 
11,600 ton Class “‘B’”’ asph. cone. ......--- s 7.25 J25 7.25 7.50 7.25 8.00 
50 ton RS-1 emuls. asph. in seal coat. : 55.00 55.00 55.00 42.70 55.00 52.00 
300 cu. yd. aggregate in seal coat —..........2.-... 5.50 5.50 5.50 5.30 5.50 5.00 5 

| 

. e Pian 8) | 

Road-mix surfacing, 7144 mi. in Idaho ) 


Idaho—Lewis County—State. Carbon Bros., Spokane, Wash., submitted the low bid of $505,186 to the 
State Department of Highways for construction of a roadway and a roadmix bituminous surface on 7.5 mi 
of the Nez Perce Highway between Craigmont and Mohler. Unit prices were as follows: 


(i) (Carbone Bross tcc ie ee ese $505,186 (4) 9 McNutt 9Brosiy <onesucees-n Nee eee $548,21i 
(2) F. R, Hewett . -- 519,564 (5) Peter Kiewit Sons’ Co ae 
e . 544,911 (6) Engineer’s estimate .............--:c0ceccceeee-- 


(1) (2) (3) (4) (5) (6) 


1,360 din, ft.) 18=in- pipe culverts) sc-fc.ese-c<ocevotee-veeneecse uate 3.90 3.65 4.40 3.75 7.00 4.01 
870 lin. ft. 24-in. pipe culverts ... 6.00 5.50 5.00 5.85 8.00 5 ai 
175 lin. ft. 36-in. pipe culverts ... 11.00 10.00 14.00 11.45 12.50 9. 5t 
114 lin. ft. 48-in. pipe culverts .. 17.00 13.00 18.00 17.00 20.00 13.01 

90 lin. ft. 60-in. pipe culverts .. 26.00 20.00 29.00 26.00 30.00 20.00 

110 lin. ft. 72-in. pipe culverts . 33.00 26.00 33.00 32.00 36.00 26.0! 

18,400 lin. ft. wire fence, Type I . it .20 50 +25 wan wl 

2,080 lin. ft. wire fence, Type Lie -20 29 -60 -30 27 -= a 

2,900 lin. ft. wire fence, Type IV . 125 .30 .70 .40 705 | 

2 ea. project markers ............ 25.00 25.00 25.00 30.00 2500 25.0) 

196 ea. right-of-way markers 6.00 10.00 7.50 7.00 15.00 6.0 

2 ea. const. 30-ft. wire gate - 30.00 35.00 125.00 20.00 20.00 7.0 

3,575 cu. yd. salvage and pl. old su Ariss .30 1.00 1.50 65 4 

Lump sum, prepare stockpile site ......... 300.00 200.00 300.00 500.00 500.00 3000. 

4 ea. removal of culvert ..... 300.00 200.00 350.00 200.00 100.00 40.07 

230,000 cu. yd. uncl. excav. ..... ead -66 50 72 79 ao 
2.00 3.00 2.50 3.00 3.50 4.0} ' 

.25 -20 12, 25 <5 34 

10 50 1.90 3.00 1.00 2.0 

1.25 2.50 1.90 3.00 1,50 20 

40.00 50.00 50.00 45.00 45.00 40.0 

4.00 32.00 50.00 90.00 45.00 40.0 

2.00 1,00 5.00 1.00 1,50 2.5 

ce 10.00 10.00 2000 20.00 12.00 15.0 

89 sta. tig of old PAvO!, Tl oa. enews 30.00 20.00 20.00 40.00 20.00 30.0 
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tom cry tk. bases 94-10 eK ase oa ce seceascecene cn -ct esas 1.85 2.00 2.30 1,67 2.25 1.75 
ton cr. rk. surf., 34-in. max. ... a 1.95 2.10 2.35 1.70 235 1.95 
ton cr. rk, in wind., 34-in. max. 1.95 2.10 2.50 2.25 2.30 1.85 
ton cr. rk, in stkpl., 34-in. max. 35 1.35 1.50 1.10 1.75 1.60 
bbl. RC-1 rd. mat., pee 7.50 7.50 7.50 8.75 7.25 7.40 
ton blot. matl., Cl. ys 2.85 3.20 2.11 2.65 1.50 2.35 
mi. mix. fin. roll, Cl. Pe yee 950.00 950.00 800.00 $1,200 850.00 800.00 
bbl. MC-3 asph. td. matl., r 7.50 7.50 7.50 8.60 7.00 7.40 
ton mix-pl. bit. surf. appr. Tee 5.35 4.00 4.75 9.00 1.60 3.50 
bbl. MC-5 asph. rd. matl. seal . a 7.50 7.50 8.00 8.75 7.25 7.40 
ton cov. coat a Chg. ae 3.65 4.15 3.25 3.80 4.00 3.85 
cu. yd. conc., Cl. A ......... ¥ 75.00 70.00 110.00 70.00 57.00 70.00 
lb. metal reinforcement be «L$ .14 -20 205 18 -12 
lin. ft. 12-in. pipe itis ee 2.50 2:75 3.10 2.70 3.50 2.75 


Grading, compacting, and asphaltic concrete paving 


"| California—Los Angeles County—State. R. A. Erwin, Colton, submitted the low bid of $30,350 to the 
jtate Division of Highways for paving with asphalt concrete in Pomona, between Hamilton Blvd. and west 
ity limits, about .7 mi. on existing roadway. Unit prices were as follows: 


)) R. A. Erwin $30,350 (6) pepbh Bladdockss Wits scot. vos bet ee $34,888 
}!) Matich Brothers .... - 32,284 George Herz cao . 34,979 
i) W. E. Hall Construction Co.. #335263 — Warren Southwest, Inc. * 35,453 
1) Vido Kovacevich et . 33,945 <=) Ralph... Waird! 2.02/25 . 35,525 
|) Griffith Company . 34,705 a due © Caer COnm ae acstn ates ses. 40,321 


(1) (2) (3) (4) (5) (6) 
3.00 4.50 3.50 5.00 4.40 4.00 
1.00 1.50 -70 1.00 1.70 1.80 
10 .04 .08 10 -05 .075 
1.80 1.70 2.05 1.85 1.80 1.03 
$2,000 400.00 150.00 100.00. 55000 $1,000 
1.00 2.40 4.00 2.50 2.00 2.00 
; 30.00 45.00 35.00 30.00 3000 42,00 
)400 ton asph. concr, ....-.---2-------+--- 4.00 4.50 4.77 4.80 4.95 4.80 
15 ton asphaltic emul. (paint bind a 8) 60.00 40.00 70.00 40.00 55.00 65.00 
| 10° ea. adjust. manholes to grade ..........-..2.....20....200-:.00-- 35.00 45.00 22.00 25.00 30.00 30.00 


1000 cu. yd. removing concrete 
700 cu. yd. roadway excav. ..........-...--. 
(000 sq. yd. compacting original ground 
Py 700 ton untreated rock base ................----- 
ump sum, dev. wat. sup. and furn. wat. equip. 
160 M. gal. applying water ... 

6 ton liq. asph., SC-2 (pr. ct. 


Plant-mix surfacing and seal coating 


_) California—Riverside County—State. Basich Bros. Construction Co., R. L. and N. L. Basich, submitted 

e low bid of $193,754 to the State Division of Highways for 11.1 mi. of plant-mix surfacing to be placed 
ver existing roadbed and seal coat applied; and about 55 mi. of seal coating over existing surface between 
adio and Black Butte. Unit prices were as follows: 


\) Basich Construction Co......2....2-2:.00-+- $193,754 (3) Peter Kiewit Sons’ Coa......02c..cc0.. $231,782 
-?) G. W. Ellis Construction Co............... 203,428 
/ (1) (2) (3) 


¥,520 ton mineral agercente ae CLT CUN nas Lo ei a 4.20 3.90 4.35 

: "980 ton paving asphalt (P.M.S.) ..............- et (20r oO 22.00 27.00 
}. 932 ton asphalt emuls. (pt anh and sl. ct. 37.50 40.00 40.00 

ae 5.50 7.00 8.50 


Water tank reservoirs, piping, and pumping plant at Salt Lake City 


Utah—Salt Lake County—City. Paulsen Construction Co. submitted the low bid on Schedule I (concrete), 
mstruction of water tank reservoirs for the Salt Lake City High Level Water Supply System. Keyes Tank 
o. was low bidder for steel construction of the tanks with a bid of $106,369. Walker Welding & Construction 
mo. presented the low bid of $23,644 for piping work on Schedule II. In Schedule II, construction of the 
mping plant, Bruno Corp. was iow bidder at $24,970. Unit prices were as follows: 


SCHEDULE I 


Steel Concrete 

)’ Keyes WLank ‘Cos ae eens. ce $106,369 (6) Paulsen Construction Co. ............. ..----- $105,889 

) Bruno Corp. ..... - 111,943 (7) Dorland Const. Co.... 112,535 

3) Wright Eng. Co .- 112,680 (8) Olson Const. Co. 128,682 

+) Paulsen Const. Co. Ped 258) (9) Bruno Corp, ...... Bi rein ee Sica 

5) Chicago Bridge & Ir 116,871 — Tolboe & Harlin st. .-« 132,020 
Olson. Const) Comsat - 126,438 — Young & Smith Const. Co. ...\............. 150,400 


| 1) 4&6) (2&9) (7) (3) (5) 

1,000 cu. yd. excav. for water tank reservoirs, incl. clear- 

{ ing and grub., disposing of unwanted matls., 

' cleaning up site, etc., for steel cyl. tanks........ .60 1.09 Tagen) eee .90 oy, 
2,000 cu. yd. ditto above, for prestressed reinf.conc.tanks ___ ...... 1.09 1.25 POU So. 


(Continued on next page) 


MARVEL  ‘iskavors 


1% H.P. to 5 H.P. 


The standard with contractors 
for many years. 
GV-1, GV-2, & GV-3 MODELS NOW 


EQUIPPED WITH AUTOMATIC 
CENTRIFUGAL CLUTCH AS STANDARD 


EQUIPMENT Write for full information 


ARVEL [EQUIPMENT ORPORATION 
215-217 MmEAGLE STREET BROOKLYN 22, N. Y. 
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with FAIRFIELD 
BULK MATERIAL CONVEYORS 


Heavy-Duty Belt Conveyor handles ag- 
gregates, brick and packages. Designed 
for convenience and heavily built for 
rugged use, Model 608 solves loading 
problems—fast. 


Belt Car Unloader with extra wide belt 
and positive drive is designed expressly 
for unloading all types of aggregates 
from cars. It is easily transported and 
has solid rubber belt with self-sealing 
edges. 


@ These Fairfield Conveyors 
speed up handling operations; cut 
handling costs. Built for years of 
service, they move materials 
quickly, operate economically and, 
assure a minimum of “down 
time”. Your handling problems 
shrink when tackled by Fairfield 
Conveyors—get complete infor- 
mation today via coupon below— 


FAIRFIELD 


THE FAIRFIELD ENGINEERING CO. 


MARION, OHIO 


| THE FAIRFIELD 
ENGINEERING CO. 
369 Chicago Avenue, Marion, Ohio 


| 
| 
on Fairfield “Construction’’ Conveyors | 
SCG ae ee a ee are | 
| 

al 


Send me your free illustrated catalog 
| ADDRESS 


“BERG” “BERG” 
HI-WAY SURFACERS 
with the new POWER TAKE-OFF 


Unmatched for grinding uneven expansion joints 
and all surface irregularities from concrete and 
asphalt highways, airports, etc. Effectively used for 
smooth finishing concrete bridges, culverts, ramps, 
and all kinds of concrete work, both wet and dry 
rubbing, wire brushing, sanding, channeling, and 
so on. 


Get your free copy of the latest illustrated 
catalog showing the new Hi-Way Surfacer 
and the complete line of accessories! Learn 
how efficiently you can dress concrete struc- 
tures with minimum effort. Send your name 
and address on a 2¢ post card to the 
address below. GET YOUR COPY TODAY! 


The Concrete Surfacing Machinery Co. 
4665 Spring Grove Ave., Cincinnati 32, Ohio 
“Pioneers in Concrete Surfacing Machinery"’ 


Sold through leading equipment distributors in 
the 11 Western States 


on the world’s 


BIGGEST 


wire rope jobs... 


experienced riggers demand 
GENUINE 


OSBY 
CLIPS 


Drop-forged, 
Bg, hot-dip galvanized 
wire rope fasteners 


SIZES FOR ALL WIRE ROPE 
? DISTRIBUTORS EVERYWHERE 


AMERICAN HOIST & DERRICK CO. 


ST. PAUL 1, MINNESOTA 


176 


900 cu. yd. furn., placing, compacting and testing spec. 
gravel backfill under reserv. structs. .............. 
200 cu. yd. (concrete) furn., placing, leveling and test- 
ing of sand cushion (not oiled)) under pre- 
stressed reinf. conc. tank type, reservoirs........ 
200 cu. yd. (steel) furn. all matls., mixing, placing, 
level and testing, oil sand cushion under steel 
tank ty PeE>TEServoirs 2c cco ceases cece acenshesweece teen 
Lump sum (steel) furn. all matls. and constr. complete in 
all details (two) 1,000,000- gal. capacity steel 
cyl. tank type water reservoirs with ellipsoi- 
dal roofs, incl. painting and appurtenances... 
Lump sum (concrete) furn, all matls. and constr. complete 
in all details (two) 1,000,000 gal. capacity 
prestressed reinf. conc. tank type water reser- 
voirs with R.C. roofs, incl. appurt. -............. 
9,000 cu. yd. furn., placing and compacting embank. fill 
around prestressed reinf. conc. reservoirs for 
SEMVICE: FOAG Wa yin astamsscde ce etecat eee ee eee cs 
1,800 sq. yd. furn. required matl., grading, graveling and 
finishing complete the service roadway at the 
Near’ reservoir site) ee Be 
200 sq. yd. furn. and place rock rip-rap at reservoirs... 
Lump sum, furn. all matls. and erect chain link fence com- 
plete around reservoir site area .................-.... 


GQ) (4&6) (2&9) (7) (3) (5) 


3.00 2.06 3.00... 2,40 2/00 aa 
2.70... 3.00... . . en 

9.40 3.25 6.10 8.00 8.62 
$85,499 $93,770 $85,868  ..... $89,950 $92,360 
Lacs. $80,091 $93,206 $89,110 ..... | 
ee. Eye ae 40.0). ea 
2.00 58: 1.65 1.25 = 1:40ueeaae| 
4.20 3.75 2.00. . 2,00. 2/000 smammaml 


$5,250 $5,200 $5,036 $5,413 $5,700 $6,150 | 


SCHEDULE IT 


(1) Walker Welding & Construction Co.....$23,644 
(2) Rampbson Brosige. noe ceva -- 24,918 
(3) Enoch Smith Sons Co. . . 26,136 
(4) Ross Construction Co. . - 27,653 
(5) Olson Construction Co, -. Le 275985 
(6) Contracting Corporation ... 28,110 


6,700 cu. yd. excav. of trenches for pipe lines, incl. back- 
fllin'ssof trenches, ete... cs. .cveroee ee ee 
400 cu. yd. excav. for structs., incl. backfilling, etc..... 
Laying of various diameter pipe and fittings, furn. 
by the City as follows: 
7,300 lin. ft. (a) laying 16-in. diam. cast iron mech. joint 
Pipe aNd ACN gS Case elses totes eseerasace 
2,510 lin. ft. (b) laying 12-in. diam. cast iron mech. joint 
pipe and fittings -... 
138 lin. ft. (c) laying 12-in. d : 
spigot pipe and! fittings 10-2 tees 
2,750 lin. ft. th laying 8-in. diam. cast iron mech. joint 
Dipevatid Mittinss,<cc cscs meen nerve renee 
36 lin. ft. (e) laying 8-in. diam. cast iron bell and 
spigot pipe and fittings es 
40 lin. ft. (f) laying 12-in. sched. 40—steel pipe.. 
280 lin. ft. (g) laying 8-in. diam. conc. bell and spigot 
sapuales Guevol SATE tj eas RST Sens termes ee eres 
Setting of various sizes and type of valves, etc., 
furn. by the City as follows: 
ea. (a) setting 12-in. hub end gate valves.... 
ea. (b) setting 12-in. flanged gate valves. 
. (c) setting 8-in. hub end gate valves. 
ea. (d) setting orifice flanges, plates, etc. .. Boe 
ea. (e) setting air release valve and assemb. compl. 
15. Furn. of all matl. for and constr. various sizes 
and types of conc. boxes for housing valves 
and other devices, complete with cast iron 
frames and covers. Boxes as follows: 


-eDOrF CO 
oO 
» 


4 ea. (a) constr. conc. valve box compl. 4-ft. - 0-in. 
(3 VC hoy tie pean ta pis er eRenMee te dedi teeter ei me IPC 

4 ea. (b) constr. conc. valve box. compl, 5-ft. - 0-in. 
(5 S91 Ee Pe Unis ct Soe DEM Ee BP IgE kes CORE AN Naa 


4 ea. (c) furn. and install precast reinf. circular conc. 
valve box, 4-ft. - 0-in. diam. complete. Alter- 
nate for Item 15 Cain 

. (d) furn. and install precas 
valve box, 5-ft. - 0-in. diam. compl. Aiternate 
for Item 15(b) SERRE. Sere eed aed MODE Ne Met Oe 

50 cu. yd. furn. all matls. and place conc. thrust 
anchors, conc. covering over pipe, etc..........- 

Lump sum, furn. all matls. and placing 60 ft. of 48-in. corr. 

iron pipe drain complete; clearing, grubbing 
and disposal of same; placing embank, fill, 
rip-rap, etc. 
10 ea. setting or placing cast iron valve boxes, furn. 
by, the seity ts2 oe acta ee 


— Corenson Bros. & D. W. Brimhall..... $32,607 | 


Ove w38 633 | | 
— Griffith, 44,438 | 
— Byran Ewell .-- 46,382 
— Young & Smith Construction Co......... 66,683 | 
GQ) +) @).  5@ | 
| 
1.00 1.60 1.40 2.00 1.48 1.50 
1.25 2.00 2.00 3.00 2525 2.10 
1.10 275 -90 65 1.00 1.00 
95 .70 .80 -50 .87 90 \ 
1.45 70 .90 -50 90 1.00 


45 .60 70 40 84 85. 
1.00 60 .70 40 .89 .85| 


SCHEDULE III 


(1) Bruno Corp. ..-$24,970 


(2) B. R. Dootton .. B04 
(3) Watt Engineering & Construction BFP 
(4) Enoch Smith Sons Co... 26,530 


100 cu. yd. structural excav. at pumping plant site, clear- 
ing and grubbing, grading, cleaning up site, 
Cie See epee ES eee ee eee ree eer i 
10 cu. yd. furn. matls. and constructing conc. motor and 
pump bases compl., incl. setting of anchor 
bolts 
Lump sum, setting all pipe, fitting, pumps, motors, regu- 
lators, valves, devices, etc., furn. by the city. 
Located within, under and. adjacent to pump 
house, compl. in all details, incl. furn. and 
applying protective pipe covering .......-...------- 
Lump sum, furn. matls. and constr. pump house, eer. 
in all details -..... ee 
Lump sum, furn. all matls. and install. ‘elect. “equip. 
controls, lighting system, etc., compl. in all 


fC Nh gee eas A AP ect ne en ea tea 
Lump sum, furn. all matls. and installing chain link fence 
complete as required .....c..<-scssgcnrentenenenpeonstsenese 


1.00 .70 2.00 5.00 1.41 1.50 
1.50 -60 1.80 1.00 -82 -85 
18.00 25.00 30.00 50.00 16.00 15.0 
14.00 20.00 30.00 50.00 16.00 153 
14.00 20.00 20.00 40.00 13.00 12.0 
10.00 20.00 10.00 80.00 3.62 3.9 
15.00 18.00 25.00 20.00 20.00 15 
225.00 125.00 150.00 200.00 153.00 160.00: 
250.00 150.00 200.00 250.00 170.00 170.00 
{ 
125.00 150.00 200.00 153.00 160.00 
200.00 150.00 200.00 250.00 165.00 170.00 
25.00 20.00 20.00 30.00 36.00 35.00) 
990.40 $1,700 $1,800 $1,200 $1,520 $1,500 
10.00 5.00 10.00 20.00 6.75 6.50 
(5) interstate WlectriciCo,< eee $27,809 
(6) Dorland Construction Co .. 27,819) 
— Paulsen Construction Co .- 28,615) 
— Olson Construction Co. .... > 30480 


— Young & Smith Construction Co......... 35,600) 
() -- Q)=o- Geena) nian ae 


2.25 1.50 2.00 20.00 10.50 7.90 
25.00 80.00 40.00 60.00 111.00 81.00 
$1,665 $2,450 $1,650 $2,000 $2,854 $2,654 


$9,100 $9,654 $9,500 $9,500 $11,903 $10,805 


$13,320 $12,200 $14,100 $13,730 $10,441 $12,311 
410.00 450.00 480.00 460.00 500.00 451.06 


WESTERN CONSTRUCTION — June, 1952)) 


| 
‘ 


1 


jridge and Grade Separation 


| Reinforced concrete box girder bridge 


| California—Mendocino County—State. Transocean Engineering Corp., San Lorenzo, submitted the low 


_ ump sum, remov. exist. bridge 
ump sum, clearing and grubbing 


| 4,000 sq. yd 


id of $117,771 to the State Division of Highways for construction of a reinforced concrete box girder bridge 


}) be constructed, and approaches about 0.21 mi. in length to be surfaced with road-mix surfacing and seal 


1) Transocean Engineering Corp............. $117,771 
i emi (Co, has oe ene ... 127,629 
3) R. G. Clifford & C. O. Bodenhamer.... 142,858 


(4) E. A. Forde Co. ......---sesceennsersteseessceeee 156,104 


“jamp sum, detour bridge 


9,200 cu. yd. roadway excav. .... 
cu. yd. structure excav. .......... 
cu. yd. ditch and channel excav. 
sta. yd. overhaul bes 

0 cu. yd. imported bor 


ump sum, dev. wat. sup. and furn. wat. 

350 M. gal. applying water -..... 
sta. finishing roadway 

7 ton liq. asph., SC-2 (pr. ct. and penetr. tr. 
4 ton asphaltic emul. (pt. bdr. and sl. ct.) ~... 
28 cu. yd. screenings (sl. ct.) 
cu. yd. min. aggr. (R.M.S.) 
23 ton liq. asph., SC-3 or SC-4 (R.M.S.). 
. mix, and compact. R.M.S. 
lin. ft. placing R.M.S. dikes .... 
wo0 en. yd. Class “A P.C.C. 
lin. ft. concrete railing .... 
0 lin. ft. rubber waterstops 
lin. ft. furn. cone. piling 
. driving cone. piles .. 
. r/w monuments 
2 ea. instal. culvert markers - 
12 ea. instal. guide posts ........ 
mi. new property fences 
41 lin. ft. 18-in. C.M.P. (16 ga.) 
17 lin. ft. 8-in. C.M.P. down drain (16 ga.) 
1 ea. spillway assembly 
lb. bar reinf. steel .... 
Ib. misc. steel 


‘THE fast and economical tilt-up meth- 

od was used to build the 95 x 188 ft. 
3-story concrete warehouse of the Mer- 
chants Transfer & Storage Company in 
Des Moines. 


In tilt-up construction, wall panels 
are cast flat, usually right on the concrete 
floor using only edge forms—then tilted 
up into position. This reduces form build- 
ing to a minimum. Cast-in-place piers 
and beams tie the panels into one unit. 

Tilt-up construction is adaptable to 
single or multi-story structures of stand- 
ard or individual design. Such buildings 
are sturdy, firesafe, decay-proof and at- 
tractive. Economical to build, they give 
years of low-upkeep service. That’s /ow- 
annual-cost construction. Write for free 
illustrated technical bulletins, distrib- 
uted only in the United States and 
Canada. 


lin. ft. metal plate guard raiilng ......................... 


oats applied, across Indian Creek, about 5 mi. northwest of Boonville. Unit prices were as follows: 


COVA O Wonnor Bros. ecko ocd esd nee epoca $158,377 
(6) Bos Construction Co. ... 158,384 
— D.M. Snadling ......... . 158,411 
Ree BALON Oc OEMITNY <u cecteeece eacores ee 169,768 
(1) (2) (3) (4) (5) (6) 
$7,400 $10,000 $9,000 $6,342 $15,000 $13,000 
Sj2ue sD $6,000 $4,934 $5,000 $12,500 
250.00 $2,800 $3,000 $3,528 $1,000 $3,500 
-40 95 1.10 1.20 1.10 1,00 
2.00 2.50 5.00 6.00 5.00 5.00 
1525 oy 3.00 1.00 2.50 1.00 
.02 -01 .02 -015 .02 -01 
1.50 2.50 2.20 3.12 1.50 2.75 
2.25 3.50 2.50 4.38 2.25 4.00 
$1,200 $2,500 $2,000 $3,200 $1,000 $2,600 
1.50 3.00 1.50 Saat, 2.50 3.25 
30.00 5.00 20.00 10.00 20.00 525 
60.00 50.00 70.00 63.00 100.00 55.00 
75.00 60.00 80.00 75.00 65.00 65.00 
4.00 10.00° 14.00 1500 10.00 11.00 
4.50 5.00 8.00 6.30 4.90 5.50 
40.00 33.00 35.00 45.00 35.00 35.00 
-20 ae 25 195 .30 .16 

.50 -65 60 1.00 1.00 -70 
72.70 62.00 71.50 89.10 90.00 88.00 
4.00 5.00 6.50 9.00 7.50 8.50 
3.00 4.00 2.00 5.00 3.00 2.50 
4.30 3.50 3.50 4.10 4.50 3.50 
60.00 90.00 150.00 105.60 105.00 100.00 
5.00 7.50 7.00 10.00 8.00 8.00 
2.00 5.00 4.00 8.00 7.00 6.00 
2.00 6.00 4.00 7.50 6.00 7.00 
400.00 $1,000 $1,000 $1,200 $3,168 $1,050 
5.00 4.00 4.0 7.00 5.00 4.50 
2.00 3.00 3.00 6.00 3.25 3.50 
30.00 25.00 25.00 40.00 60.00 30.00 
eh | 11 eiZ @Li’5 12 .105 

-40 -45 35 vA -60 .30 
4.00 4.00 3.50 5.00 6.00 6.00 


Top photo: View on 3rd floor showing 11’ x 17’-6” 
wall panel on platform ready for tilting. Above: 
Rendering of completed building. Brooks-Borg, 
architects; The Weitz Company, Inc., contractors. 


PORTLAND CEMENT ASSOCIATION 
816 W. Fifth Street, Los Angeles 17, Calif. 


A national organization to improve and extend the uses of Portiand cement and concrete __. 
through scientific research and engineering field work 
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with foolproof 


RUD-O-MATIC ANY 


TAGLINE 
CONTROL 


HERE’S WHY: 


> You get more work out of 
a bucket that holds steady 
and is back in position 
quicker for another bite. 
Rud-O-Matic Taglines have 
ample coil spring power to 
provide constant tension for 
steadying the largest 
clamshell buckets at any 
angle of the boom. 

You get lower costs 
through faster operation 
coupled with Rud-O-Matic’s 
trouble-free service. No pins, 
weights or tracks to get 
out of whack, only the 
simplest of working parts. 
Compact — and easy to 
install on any crane. 

Rud-O-Matic Taglines 
are made in 8 models 
for all bucket sizes, and are 
supplied with cable and 
installation equipment. 
Immediate delivery from 

your nearby equipment 
dealer —or send coupon 
below for details. 


I'd like more information on 
Rud-O-Matic Taglines. Send litera- 
ture and complete details. 


Name 
\ Company. 
\ Addres: 
i Re City. Zone, = Siate—. 
De ~ 


~ 
SS ee el ee oe 


i CAFFREY-RUDDOCK 
To CORPORATION 


2131 East 25th Street » Los Angeles 58, California 
| 
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NEW CITERATURE 


601 
36-page well drilling guide 
explains new method 


This is a story well told of a new water 
well drilling method presented in inter- 
esting manner with a minimum of words. 
Full-page pictures placed opposite a 
paragraph of explanation tell the new 
approach to well digging in an easy-to- 
read and see manner. This is the story of 
the complete project from start to fin- 
ish using a Mobile Drill mounted upona 
Willys-Overland. Mobile Drilling, Inc., 
has issued the material. 


602 
Elevated steel tanks 
of large capacity 


This 24-page booklet discusses the ad- 
vantages of using large elevated steel 
tanks to provide gravity pressure in mu- 
nicipal water works systems. It contains 
detailed information on the design and 
construction of Horton radial-cone ele- 
vated tanks, which are built in capac- 
ities from 500,000 to 3,000,000 gal., and 
the Horton spheroidal elevated tanks 
built in sizes from 1,000,000 to 3,000,000 


gal. Included in the booklet are twelve 
photographs of actual installations, a 
table of sizes, and a page of drawings 
showing construction details. Chicago 
Bridge & Iron Co. is offering the book- 
let. 


603 
Curious about the Penta method 
of wood preservation? 


If you are interested in the penta- 
chlorophenol method of protecting 
wood against decay and insect attack, 
this 40-page booklet just released by 
Monsanto Chemical Co. is aimed di- 
rectly at you. The booklet takes a ques- 
tion and answer approach to give infor- 
mation on everything from “What is 
Penta?” to “How do Penta solutions 
preserve wood?” All the information is 
right here for contractors, builders and 
lumber dealers who work with wood. 


604 
A booklet on traffic concrete 
—extremely hard surface 


Dynapakt concrete floors are the sub- 
ject of this 20-page booklet which delves 


ELECTRICITY... 


EHG will give you exactly 
what your job needs in an 
ONAN or an EHG generat- 
ing plant—any voltage — 
gasoline, diesel, or gas— 
portable or stationary. For 
the best recommendation and 
the best deal, call the EHG 


anywhere! 


anytime! 


store. 


@HETS-HOHIN & GALVAN 


551 MISSION STREET * SAN FRANCISCO + EXBROOK 2-0432 
Oakland « 


Wilmington ¢ Stockton * San Diego * 
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into the materials used and especially de- 
veloped methods of installation. This in- 
formation explains that the durable top- 
ping is long lasting because its extremely 
dense structure is uniform throughout 
the entire depth. There is an interesting 
step-by-step comparison of Dynapakt 
low-water ration methods, as opposed 
to wet mixes. Flash-Stone Co., Inc., is 
releasing the booklet. 


605 


32-page “Cat” attachment 
guide is available 


“Attachments increase profits” is the: 


title of this new catalog from Caterpillar 
Tractor Co. It shows many possibilities 
for adapting Caterpillar diesel tractors 
to specific jobs. The fully-indexed cata- 
log explains uses and construction of 


each tractor attachment. Thirty action 


pictures supplement the catalog views. 
Specification drawings and dimensions 
are provided where needed. Such prac- 
tical, low-cost items as cab heaters, rain 
traps and air prescreeners are included, 
plus information on the steel cabs avail- 
able with four models of tractors. 


606 
800 building materials 


Contained in this reference list for 


asphalt, asbestos and magnesia products 


are some 800 building materials derived 


from these substances. The manual gives 


army, navy, federal, ASTM and other 
specifications, plus their corresponding 


product. The book indicates whether the 


BARNES 

“33,000 for 1” PUMPS 
NOT ONLY “TAKE IT” 
BUT KEEP 
DISHING IT OUT 

ON THE TOUGH 
JOBS! 


The Barnes Line is complete—with capacities” 
ranging from 4,000 to 90,000 G.P.H. 


Got a tough pumping job? Give it to 


Barnes Automatic Centrifugals. Then watch them “put 


Me 


out 


Monterey 


the work. Watch them pump 33,000 gallons of 
water on each gallon of gas! Watch how they stand 
up without overhaul! Then you will see why Barnes Self 
Primers are first in the minds of construction men who* 


want the best in pumps. 


Western Factory Office: Oakland, California, Wm. Stillwell, Mgr. 


Distributed by: Lee & Thatro Equipment Co., Los Angeles, Calif.; The Rix Com- 
pany, Inc., San Francisco, Calif.; Central Equipment Co., Berkeley, Calif.; The 
C. H. Jones Equipment Co., Salt Lake City, Utah; H. W. Moore Equipment Co., 
Denver, Colo.; R. L. Harrison Co., Inc., Albuquerque, New Mexico; Universal 
Equipment Company, Seattle, Wash.; P. L. Crooks Co., Portland, Oregon. 


BARNES MANUFACTURING CO., Oakland, Calif. » Mansfield, Ohio 


| 
: 
] 
| 
: 
| 
: 
} 
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‘products meet, can meet, or do not meet 
required specifications. All of this in- 
formation is cross-indexed to provide 
efficient reference for anyone with a 
specification finding problem. The Philip 
Carey Mfg. Co. is offering the new 
‘manual. 


607 
A bucket brochure with 
complete specifications 


Details, diagrams and photographs in 
this 28-page booklet present a full his- 
tory of the Owen Bucket Co. line. The 
firm’s half-century in bucket manufac- 
turing has produced a line of buckets 
with a great many features which in- 
sure good performance. The booklet 
takes a close look at the design, indi- 
vidual parts and construction. features. 
Ratings, dimensions and weights are in- 
cluded in several tables which are cor- 
related with attachment and dimension 
drawings appearing in the booklet. Also 
included is a section on special buckets 
and grapples. 


608 
Whee!-type ditcher guides 


Gar Wood Industries, Inc., offers two 
fully illustrated catalogs concerning the 
Buckeye Model 314 and Model 303 wheel 
type ditchers manufactured by the firm. 
Construction and operational features of 
the Model 314 pipeline and utility ditcher 
are contained in the first booklet, and 
the second deals with Model 303, a versa- 
tile, medium utility ditcher. 


609 
‘Concrete floor, roof slabs 


' The 1952 catalog of Flexicore concrete 
floor and roof slabs is now available from 
The Flexicore Co., Inc. Included in the 


CLIP AND MAIL 
THIS COUPON 


>» for your free copies of 
NEW LITERATURE 


>> or for more information 


described in the following 
pages. 


: 
: 
on 
NEW EQUIPMENT 


8-page catalog are: diagrams showing 
how Flexicore slabs are used with all 
types of construction; a simplified load 
chart; an explanation of how prestress- 
ing Flexicore slabs permits heavier loads 
on longer clear spans, and new ways to 
install heating systems including hot 
water radiant and warm air split system 
that combines circulating air with a 
radiant floor. 


610 
Bulletin on bin-level control 


Bulletin 11-0 covers the complete line 
of “Tellevel” automatic, bin-level con- 
trol switches produced by Stephens- 
Adamson Mfg. Co. The heavy duty and 
explosion-proof units are introduced in 
this bulletin for the first time. Complete 
diagrams of controls in various applica- 
tions are contained. 


611 
Folder on air line cleaner 


If you are interested in a well-com- 
posed, 8-page bulletin on a mechanical 
cleaner that removes 92% of oil, mois- 
ture and dirt from compressed gas and 
air lines, then you’ll want a copy of 
Logan Engineering Co.’s informative 
catalog on the Aridifier. The material 
contains diagrams, application examples 
and 10 graphs on how to select the 
proper size aridifier for the specific job. 


612 
Auxiliary electric power info 


“Auxiliary Electric Power for Public 
Utilities” is a new folder describing the 
types and sizes of Onan electric plants 
suitable for every public utility need. A 
spread of utilities applications is shown, 
including Onan units being used for 
standby purposes protecting FM radio 


transmitters, microwave central trans- 
mitters and relay stations. Specifications 
are given for plants from the 400- to 
5,000-watt size in both AC and DC 
models. D. W. Onan & Sons, Inc. 


613 
Link-Belt Speeder equipment 


Included in this catalog, No. 2373, are 
photographs and brief descriptions and 
applications of sixteen models of Link- 
Belt Speeder Corp. equipment. Material 
is included on equipment ranging from 
¥Y- to 3-yd. capacities; 10 to 60-ton lift- 
ing capacities, and descriptions. of 
crawler-mounted, wheel-mounted and 
truck-mounted equipment. For the con- 
venience of the reader there is a listing 
of specific literature from the firm which 
can augment the thumbnail descriptions 
contained about each of the items in the 
catalog. 


614 
Surfacing suggestions 


This is a collection of material on The 
Concrete Surfacing Machinery Co.’s line 
of equipment with special emphasis on 
the Berg highway ‘surfacing machine 
with power take-off. This machine is 
shown grinding uneven expansion joints 
and other surface irregularities from 
concrete and asphalt highways. Other 
Berg products appear on an insert page. 
All items are illustrated and explained. 


615 
Vermiculite specifications 
For the first time, concise data on the 
new vermiculite—sand concrete—as a 
fill over structural floors, as a floor slab 
over supports on relatively close spacing, 


MORE LITERATURE FOLLOWS 


WESTERN 


interested 


Soo ae 


CONSTRUCTION 


READER SERVICE 
609 Mission Street 
San Francisco 5 
California 


Please list below key numbers of items in which you are 


eesti eee ee rere ey rr 


USERS SEE THE DIFFERENCE 


Commgso™ 


THE EAGLE TRUCK-MOUNTED LOADER... 


Makes fast work of loading any loose 
material—dirt, cinders, snow, etc. Gets 
from job to job at truck speed. One man 


Billings—Industrial Eqpt. Co. 
Great Falls—Normont Egqpt. Co. 
Kalispell, Mont.—Treasure State Eqpt. Co. 
Portland—Nelson Equipment Co. 
Salt Lake City—Western Mchy. Co. 


operated! Their record of economical 
performance leads to fleet purchase. Get 
details from: 


Spokane—Western Mchy. Co. 

Los Angeles—Four Wheel Drive Pac. Co. 
San Francisco—Four Wheel Drive Pacific Co. 
Denver—Liberty Truck & Parts Co. 
Phoenix—Neil B. McGinnis Eqpt. Co. 


Albuquerque—N. C. Ribble Co. 


putverizens-convevors ropes GRU SMMERR CO., Zire. Suto-us-a 


and as a slab laid on the ground—is pre- 
sented in this 12-page booklet. Also in- 
cluded in the booklet are specifications 
for vermiculite concrete floors on ground 
(with and without radiant heating units) 
that are topped with sand and concrete. 
The Vermiculite Institute is making the 
material available. 


616 
Street lighting engineering guide 


There are 84 pages of guidance in the 
design of street lighting systems pre- 
sented in this “Street Lighting Engi- 
neering Guide” now available from the 
Westinghouse Electric Corp. Starting 
with such fundamental considerations as 
the purposes of street lighting and the 
quantity of light required, the booklet 
carefully builds up the more involved 
discussions on design procedures, road- 
way illumination computations, and 
electrical distribution systems. Sample 
problems and their step-by-step solu- 
tions are given. 


617 
Applicator bar tractor repairs 


Manganal Special Shape Applicator 
Bars for the repair of tractors are the 
subject of the Manganal Marketer (Vol- 
ume 2, No. 11) available on request from 
the Stulz-Sickles Co. Included in this 
publication is a table listing the lineal 
feet requirements for International, 
Caterpillar, Cletrac and Allis-Chalmers 
tractors. The repairman can estimate 
how much of the grouser has been worn 
away and pick the size bar which will 
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bring the grouser up to the original size 
from actual-size diagrams listed in the 
Marketer. Complete details for welding 
on the bars are supplied along with ex- 
plicit directions and illustrations. 


618 
Ditcher data 


The BriScoe ditcher which slopes, as 
it cleans, as it digs, is fully explained and 
illustrated in a folder released by E. V. 
Briscoe and Son. This informative little 
folder briefly states and shows design 
features and capabilities of this ditcher 
line which claims a size for every need. 
The folder explains that the ditcher 
moves over 500 cu. yd. of earth an hour 
at a cost as low as 2¢ a yard. Two illus- 
trated bulletins and one fully explain- 
ative folder are available on this equip- 
ment. 


Literature briefs... 


619 
WOOD YOU?—Simpson Logging Co. 
is offering free samples and informative 
illustrated literature on Simpson All- 
wood Hardboard. You can get this in- 
formation by filling out the coupon in 
this section. 

620 
WATCH CHAIN WONDERS—Henry 
Wild Surveying Instrument Supply Co. 
is telling the story of optical squares in 
Booklet WE4. Pentagonal prisms and 
optical squares you can wear on your 
watch chain are discussed. 


621 
DRILL TEAM—Drills and breaker; 
manufactured by Warsop Power Tools 
Inc., are fully described in folders anc 
specifications now offered by the firm. 


622 
“CAT” SCRAPER CLOSE-UP — Al 
the information on the economica 
earthmoving features of Caterpillar No 
10 and No. 15 scrapers is contained it 
the Caterpillar Tractor Co.’s new folder 


623 
“SCOTCH” TAPES PIPES—The pro- 
tection of buried pipes from corrosior 
with “Scotch” plastic tapes No. 21 anc 
No. 22 is the subject of a new 8-page il- 
lustrated booklet available from Minne- 
sota Mining and Manufacturing Co. | 


624 
MOTO-BUG BANTER—Here are 2 
action photographs that demonstrate 
MOTO-BUG operation in construction| 
etc., plus a close-up view of the ma. 
chine’s design features. Kwik-Mix is re: 
leasing the bulletin. 


625 
HOISTS AND BODIES—Informatior 
is available from Perfection Steel Body, 
Co. on its line of hydraulic hoists for use 
with its bodies. 
626 
WESTERN PINE NEWS—“Westerr 
Pine Moulding Patterns” is the new re- 
lease of the Western Pine Association| 
illustrating each of the new patterns ir 
full size details. The Association hag 
standardized 114 casing and base mould- 
ing patterns under the nomenclature of, 
the WP series, 9 


627 
WIRE ROPE CARE—This is for you 
if you are interested in “Use and Care oj) 
Leschen wire rope.” A. Leschen & Sons 
Rope Co. is offering the booklet, fillec| 
with money-saving advice for users. 


628 | 
PUMP CATALOG —A catalog featur. 
ing contractors pump by Marlow a 
is ready for you. Illustrations and spe-) 
cial features appear in the catalog. 


629 
GROUTER AND PLACER—A com- | 
plete catalog on the Weber System Type 


S grouter and placer is now available 
from C. L. Ballard. 


630 { 

| 

TRANSMISSION TALK—Condensec: 
specifications on the entire line of heavy-. 
duty transmissions and auxiliaries, pro-) 
duced by Fuller Manufacturing Co., ar¢ 
now available in an 8-page bulletirjus!) 
released by the firm. 


631 
TRACTOR LATCH-ON — Free liter. 
ature is available from J. I. Case Co. or 
the new eagle hitch for the Vai Indus 
trial Tractor. 


632 
BIG SCRAPER — Caterpillar Tractoy 
Co. is offering an illustrated broadsidé 
featuring its No. 90 large capacity 
scraper. 
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| 633 

FLOORS WITHOUT FLAWS—A. C. 
\Horn Co., Inc., is offering this practical 
\12-page guide for economical and ef- 
ficient care of floors. The conditioning, 
‘repairing and maintenance methods for 
a wide variety of floor materials is in- 
)cluded in the booklet. 


634 

‘CUT ENGINE WEAR!-—Standard Oil 
\Co. of Calif. is offering a free booklet 
called “Now you can cut engine wear 
‘rate as much as 85%.” The booklet tells 
‘all about RPM Delo Oils. 


635 
MAINS WITHOUT MAINTE- 
“NANCE — Specifications and reference 
‘material for those interested in water 
‘main pipes are available in this little 
‘booklet, released by Keasbey & Matti- 
son Co. 


636 
ROOFING PROBLEMS? — “Solving 
Roof Problems” is a 32-page brochure 
released by The Tremco Manufacturing 
Co. which tells you how to diagnose the 
problem and then treat it correctly. 


637 
CRANEMOBILE CATALOG—AIll the 
details on several sizes of CraneMobiles 


‘appear in this new catalog, released by 
Bay City Shovels, Inc. 


638 
‘COUPLING DATA — Dresser Manu- 
‘facturing Division, Dresser Industries, is 
offering three folders, “Report of Dres- 
‘ser Coupled Lines,” “Bridge River” and 
‘Style 38” for your engineering data file. 


. 639 

SPRAY BAR BUSINESS — Here are 
ithe details about the way in which 
simplified piping speeds operations with 
this Standard Steel Pressure Distrib- 
‘ator, manufactured by Standard Steel 
Works. 


640 
RESISTANT RUBBER — Saran rub- 
ber, a corrosion-resistant material used 
‘for tank linings, is discussed in a new 
booklet offered by Saran Lined Pipe Co., 
distributors of the material for The Dow 
Chemical Co. 


(Maps of Alaska available 
from Geological Survey 


‘THE BIG FACE of Alaska is now down 
‘nm map form, thanks to the efforts of 
‘ithe Geological Survey. 

Extensive aerial techniques were used 
‘to map the huge territory over a period 
of several years. Officials believe that the 
maps will be of service to public and 
private interests in Alaska, and that de- 
velopment will proceed more rapidly 
with such information available. 

The maps will be distributed at vari- 
jus outlets throughout Alaska with the 
main headquarters in Juneau as the 
focal point. Those interested in obtain- 
dimg maps by mail should write to: U. S. 
jGeological Survey, Map_ Distribution 
Section, P. O. Box 2659, Juneau, Alaska. 


_—- Sa 
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“ COMMERCIAL’ San 


To build for permanency use 
COMMERCIAL STEEL SUPPORTS 


For permanent stability in any kind of ground, you'll find COMMERCIAL 
Tunnel Supports are stronger and last longer . .. Your future tunnel 
projects will benefit materially—both in lower cost and faster schedules 
with COMMERCIAL supports ... These easy to install supports are 
available in every size and radii for every job... Details upon request. 


THE COMMERCIAL SHEARING AND STAMPING CO. 


YOUNGSTOWN 1, OHIO 


Improve the 
performance 
of your 
CONSTRUCTION 
EQUIPMENT 


E. H. EDWARDS COMPANY 


General Office: South San Francisco, California 
Los Angeles « Seattle * Portland * Houston 


S EDWARDS WIRE ROPE 
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NEW EQUIPMENT 


641 
Take a look at this 
stockpile-windrow loader 
Athey Products Corp. is announcing its new Force-Feed 
HiLoader after four years of research and testing. It features 
the full-floating feeder, which is suspended from two coil 
springs and a pivot, allowing paddle blades to “float” over 


the contours of the windrow. The new auger gather-feeder 
speeds up loading from stockpiles and wide windrows. The 
spiral blades extend to the moldboards of the gather to keep 
a steady flow of materials feeding inward to the paddle 
blades. The 30-in. conveyor belt of the new loader is cleated 


More information on any of 
the items in this section may 
be obtained by using coupon 
on page 179. 


to handle snow, sand and other light materials as well as 
heavier earth, etc. A swiveling discharge conveyor is another 
feature of the HiLoader. The conveyor can be directed 45 
deg. right or left of center and is controlled hydraulically 
from the operator’s seat. The operator’s platform is on the 
left side for unobstructed visibility in all directions. A Ford, 
95-hp., 6-cylinder engine powers the unit which can travel 
at speeds up to 19 mph. 


642 
New principle applied in this 
all-purpose water repellent 


Thompson’s Water Seal works on an entirely new prin- 
ciple. It expands in the pores of the material treated—wood, 
concrete, brick, or other masonry—effectively sealing them 
against moisture penetration. On an actual job in Pittsburg, 
Calif., the forms on the footings of the Pittsburg Heights 
School across from Camp Stoneman stood through weeks oi) 
heavy rains and were under water three times before con- 
crete was poured. They did not have to be reset, and they| 
stripped clean and quickly, showing no noticeable deteriora-| 
tion of the plywood which had been treated with this seal} 
The forms were used several more times without retreating 
them. By-Chemical Products Co., the manufacturer, plans 
state-wide distribution of the seal immediately for use by. 
contractors and others. 


STONE AND 
WOOD GRABS 


CLAMSHELL 
DRAGLINE 


CUSTOM-BUILT 
BUCKETS 
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EASY HANDLING OF LARGE STONES 


WELLMAN 


@ Those big stones won’t slip from 
the Wellman Stone Grab. Four- 
part closing cable reeving de- 
velops tremendous closing force 
on stones. Model shown has 5-ton 
capacity, 4% foot jaw spread. 
Other capacities available. 


Want Facts P send for free 


descriptive bulletins. 


THE WELLMAN ENGINEERING COMPANY 
7000 Central Avenue e Cleveland 4, Ohio 


ARIZONA—Lee Redman Company, Phoenix, Ariz. 
CALIFORNIA—Coast Equipment Company, San Francisco, Calif. 
OREGON—P. L. Crooks & Co., Inc., Portland 10, Oregon 


WASHINGTON—Construction Equipment Cc sh et Wash. 
Clyde Equipment Company, Seattle, hingten 
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643 
| line of skid-shovels produced 
for use on International tractors 


Available in 14%-, 2- and 3-yd. sizes, this new skid-shovel 
jor International tractors has break-out action which gives 
he bucket a crowding action at every bite, assuring a heaped 


{ 


oad from any cut. The bucket is rolled back as much as 28 
'n. before the load is lifted, and that extra yardage does not 
vlip off the heap. Loads are transported with shoes skidding 
yn the ground providing clear vision and perfect balance 
over the roughest terrain. All hydraulics are fully enclosed 
ind protected. The Drott Manufacturing Corp. is the manu- 
acturer. 


| 644 

Yersatility keynotes hardboard in 
tempered and standard grades 

' Sustained quality and strength are claimed for this All- 
'vood hardboard, the product of years of reseach into the 
‘themical properties of ordinary waste slabwood. Dimen- 
‘ional stability for all structural and decorative purposes is 


if 
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OR ASPHALT 
with CLIPPER CONCRETE SAWS 


ws FAST-EASY 
ECONOMICAL ws: 


NOW SAW...BEFORE BREAKING! 
On patches and trenches the 
removal costs are reduced from 
25 to 50% and a minimum of re- 
placement material is poured to 
Straight smooth edges. Hidden 
fractures are eliminated on all 
trenches or patches... plus an end 
to spalling and rough edges and 
resulting high maintenance costs. 
Saw CONTRACTION JOINTS too, 
and stop costly hand forming. 
The joint lasts indefinitely with- 
out spalling. 


FREE 
TRIAL 


WRITE FOR 
Whee 


MAXIMUM ECONOMY WITH 
ines EXCLUSIVE CLIPPER FEATURES 


a 


NO-BIND THREE. POSITIVE SCREW 
POINT SUSPENSION DEPTH CONTROL 


PATENTED 
SPRAY CONTROL 


ADJUSTABLE 
DEPTH LOCK 


A CLIPPER 
MODEL FOR 
ANY JOB 


Choose from the FIVE — Gasoline or 
Electrically Powered Clipper Concrete 
Saws—each model especially designed 
for the job requirements of... Contrac- 
tors (General, Paving, Roofing, 
Cement), Utilities, Municipalities, 
Maintenance Departmentsor Plumbers 


MAIL COUPON 
TODAY FOR 


FREE 


ILLUSTRATED LITERATURE 


CLIPPER DIAMOND BLADES 


Regardless of the material you plan 
to cut — Concrete or Asphalt — 
there’s a Clipper Diamond Blade to 
cut fast and economically. 

Send FREE Illustrated Literature on 
Latest Clipper CONCRETE SAW 
Models. 


{-CLIPPER-MANUFACTURING CO. 


CONCRETE SAW DIVISION 
2825 N. WARWICK * KANSAS CITY 8, MO. 


ANS AS cit 
AILADELPHIA 


SERVING THE WORLD 


i 
1 
5 
: 1 
aT] 1 
a ' 
- Send FREE—literature, information, and 7CH - 
AS THE WORLD'S LARGEST H prices on the NEW—CLIPPER CONCRETE SAWS ' 
MANUFACTURER OF 8 NAME i 
t ' 
MASONRY SAWS a 4 
: COMPANY : 
SOLD DIRECT STREET i 
FROM FACTORY BRANCHES Haw ae : 
: acne me aan aia eee 
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r-. oe OU ll 
MOVE IT HERE! MOVE IT THERE!...the 


| MURPHY Portable | 
I CONTRACTOR'S SCALE | 


i GOES Anywhere! ; 


BE MOVED 
AS ONE 
UNIT! 


This rugged, all-steel, heavy duty scale is a proven time saver 
and money saver for contractors, road builders, and material 
handlers! Scale can be havled completely assembled by 
simply removing tip end of transverse lever at bolted splice and 
tightening hold down bolts (see photo). No dismantling or 
reassembling! No wasted motion in moving from job to job! 


WRITE TODAY FOR ILLUSTRA- 


Capacity Platform 
20-Ton 90’ x9’ TED LITERATURE AND PRICES! 
30-Ton 24’ x 9’ wr 


L. R. MURPHY CO. 


40,50-Ton 34’x9’ 
DEPT. W 


Other capacities and 
platform sizes built 
to suit. 


Designers and Manufacturers 
1610 No. C Street 
Sacramento, California 


claimed for the new material, now available in a variety o 
sizes and thicknesses. The construction field could use th 
hardboard for concrete forms, flooring—both sub and top 
etc. The material can be sawed, routed, nailed, drilled o 
planed without shredding, chipping or splitting. Oregor 
Lumber Co. is the manufacturer. 


645 
Three methods of drilling 
from the same rig 


Rotary, auger and percussion drilling on the same rig i 
the prime feature of Mobile Drilling, Inc.’s new drill rig. / 
hydraulic feed of approximately 8,000 Ib. pressure is offere 
by the B-36 drill, whose hydraulic feed cylinder is locate 


~ 


directly over the rotary turn table. The carriage of the dri 
is of tubular construction as is the drill mast, which nests i 
the tube members of the drill carriage. The B-36 maximut 
depth for auger drilling without water is approximately 1° 
ft.; depth for rotary drilling with water is in excess of 3001 
Light in weight, the B-36 can be mounted on a Willy’s jes 
or any truck with a power take-off. % 


Spring Steel Post 


U.S. PRODUCTS 


AS GOOD AS THEIR NAME 


4951 ALCOA AVENUE e 
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Unirep States Spring & Bumper Co. 


LOS ANGELES 11, CALIFORNIA 
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646 
sompound developed to set anchor bolts, 
epair concrete floors in minutes 


Por-Rok Quick Setting Cement is a new compound which 
; designed for fastening machinery, hand rails, etc., to con- 
rete by means of anchor bolts in 15 to 30 minutes. The 
reparation is applied cold, eliminating any of the hazards 
f heating. The compound is suited to repairing chuck holes 
nd breaks in concrete without disrupting any activities or 
iormal operations. Por-Rok is a powder which has only to 
mixed with water and then applied. It is a self-bonding, 
elf-leveling, oil-resistant product of The Hallemite Manu- 
acturing Co. 

647 


0-cu. ft. hopper mounted 
yn electric truck 


Designed for handling bulky loads of loose material such 
s sand, gravel, aggregate, etc., is the new 4,000-lb. capacity 
igh-lift platform truck with an extra-large 80-cu. ft. end- 


amp hopper. The versatile hopper can be tilted downward 
© scoop up loads, or loaded from overhead. A. specially 
hortened platform has been placed on the standard 4,000-Ib. 
lectric high-lift truck to accommodate the hopper. The plat- 
orm elevating mechanism is used to dump the hopper. 
Manufactured by The Yale & Towne Manufacturing Co. 


648 
‘(ruck mixer announced equipped 
vith truck engine drive 


Because the engine of the mixer is eliminated in this new 
esign, the deadweight of the mixer is reduced by about 
,300 lb. This means bigger pay loads can be carried without 


1 


xceeding highway weight limits. As the weight is reduced 
o is the length, by approximately 19 in., which helps to solve 
he weight distribution problem. A considerable amount of 
yeight is shifted from the rear axle to the front axle, enabling 
perators to meet stringent rear-axle load restrictions. The 
limination of one engine lessens fuel consumption. The T. 
s- Smith Co. offers the new design in 414, 51% and 6% yd. 
zes. 
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COMET 


RADIAL ARM 
CONSTRUCTION 
SAWS 


* More Production 
Per Man-Hour! 


The Comet 
JUNIOR 


Alor 1% hp, 110, 220 

or 440 volt, single or 
three phase saw with 
18 in. cut-off capacity. 
Rips up to 25 in. wide. 
Available on steel legs 
or trailer mounted. 
Price of the basic 
machine, $400.00 

FOB Los Angeles, Calif. 


* More Accurate Cutting! 


The Comet 
CLIPPER 

A 2, 3, or 5 hp, 110, 

220 or 440 volt, single 
or three phase saw 
with 19 in. cut-off 
capacity. 

Rips up to 29 in. wide. 
Available on steel legs 
or trailer mounted. 
Price of the 

basic machine, 

$529.00 FOB Los Angeles, Calif. 


* Lower Operating & 
Maintenance Cost! 


The Comet 
SENIOR 

A 2, 3, 5 or 714 hp, 

110, 220, or 440 volt, 
single or three phase 
saw with 22 in. cut-off 
capacity. 

Rips up to 32 in. wide. 
Available on steel legs 
or trailer mounted for 
easy portability. 

Price of the basic machine, 
$622.00 FOB Los Angeles, Calif. 


* Write for Complete Specifications! 


CONSOLIDATED 


MACHINERY & SUPPLY CO., LTD. 
2031 Santa Fe Avenue, Los Angeles 21, Calif. $032 


‘We how! 
Here’s that NEW 


DUFF-NORTON 


No. 1507 


“It’s only 7" high 


IT WILL PAY TO HAVE SEVERAL and weighs only 22 lbs.” 


ON EVERY CONSTRUCTION JOB 


Yes, Boss, you should have one or 
more Duff-Norton ‘“‘Shorty”’ Jacks. 
Its low height of only seven inches 
and light weight make it the most 
versatile jack in our complete line. 
It can be spotted under equipment 
too low for other jacks. It will raise 
15 tons 2% inches with ease. Specify 
Duff-Norton “Shorty” on your next 
jack order. You’ll want more of 
them when you see its outstanding 
performance. 


“Ty'll lift anything 
with ease and safety.” 


Write today for Bulletin AD-12-C. 


THE DUFF-NORTON MANUFACTURING CO. 


MAIN PLANT and GENERAL ‘OFFICES, PITTSBURGH 30, PA.—CANADIAN PLANT, TORONTO 6, ONT. 


“Ohe House that Jacks Built” 
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649 
Welder and re-surfacing unit 
reclaims track links, etc. 


This unit, called ConSERVall b 
Penn Tool & Machine Co., the manufac 
turer, automatically welds or re-surface 
any part or workpiece requiring a hori 


zontal pass. With the addition of a powe 
driven, variable rotations speed rotator 
the ConSERVall will re-surface an: 
circular work, such as rolls, idlers 
sheaves, etc. Welding length and spac: 
between welds are automatically con 
trolled and indexed by cams which ar: 
quickly and easily adjusted to handk 
any type track. The resurfacing is don 
by the submerged arc method. No flas] 
is visible at any time. Standard model i 
30 ft. long, made up of three 10-ft. sec 
tions, each section a complete worl 
table. A 5 ft. long carriage track exten 
sion permits moving the welding hear 
over the rotator when circular work :) 
to be handled. 


650 
Latch-type design added 
to wire rope cutter line 


Simplicity of operation is the keynot« 
for the new series 15 Guillotine cutting 
equipment. A click of the latch opens th« 


anvil; material to be cut is laid in posi 
tion, and main body of tool is raised bacl 
to vertical position which automaticall 
locks tool in cutting position. Cuttin; 
time as little as 7 seconds can be ob 
tained, depending upon pump assemb]: 
used. Up to 50 tons thrust is exerted 
which makes clean cut through up te 
134-in. wire rope. The heavy duty shear 
type blades are easily removable fo 
sharpening when it is needed. The serie 
is available with a variety of electric anc 
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ft 

ir-hydraulic pump assemblies, includ- 
ig foot lever and remote control opera- 
ions. Manufactured by Manco Mfg. Co. 
| 


651 
finyl-coated gloves protect 
igainst chemicals, oils, acids 


| Hyflex gloves, plastic-coated protec- 
jive gloves, have been placed on the 
arket by Houghton Laboratories, Inc. 
“lade by a new centrifugal process, these 
| oie gloves which are coated with 
i tough, abrasion-resistant vinyl plati- 
‘ol. The new application process makes 
|idssibte exceptional adhesion to the can- 
ras and freedom from pinholes. These 
floves stand a wide temperature range 
rom freezing temperatures to as high as 
100 deg. F. Minimum order is one dozen, 
which costs $8.00. 


652 

dere’s a new multi-purpose 
sxtension rule 

| When this model X46F is used, it is 
‘he only rule needed for easy and accu- 


“ate inside, outside, regular, and flat 
-eading measurements. Numbering be- 


2iis at the extension end of the rule, 
doth sides, for flat reading or for regu- 
lar measurements. This means that in 
flat measuring the measurement lies 
close to the work even when the rule is 
partly open. The brass extension slide 
allows inside measurements up to 78 in. 
A stop prevents the brass slide from 
coming out. The rule is marked in con- 
secutive inches to l6ths. Folded length 
is 8 in. This is a product of The Lufkin 
Rule Co. 
653 
Cup-type goggles designed 
for comfort and safety 

These goggles are scientifically de- 
signed to conform to the wearer’s face. 


shey are available in chipper, welder, 
dust and splash goggles. There are more 


than 300 perforations in the side-shield 
to allow for air circulation, and added 
ventilation slots in the lens ring provide 
circulation across inner lens surface to 
reduce fogging. All the goggles have 
bali-chain nose bridge, with a lever-type 
lock for easy adjustment. Lenses are 
easily changed, and the goggles have a 
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Concrete Culverts, 


Sewers and 
Storm Drains 


There are always plus values for you when 
you specify concrete pipe for your culverts, 
sewers and storm drains. 


In addition to longer life, more carrying 
capacity and greater strength, you are as- 
sured of prompt delivery on the job from a 
local manufacturer using local materials 
and local labor . . . . made Righf in your 
own district. 


For desired specifications and the name of 
your nearest manufacturer member, write 
to Department C. 


Wesiews CONCRETE PIPE Associaton 


P.0.BOx 152 FRESNO CALIFORNIA 


¢ss0-? 
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HOW TO CUT 
THE COSTS OF 


COMPAC 


FING 


Send for our bulletins de- 
scribing the Vibro-Plus 


Pp actor. 


Terrapac Soil Com 
The Terrapac combines 

great compacting ability, 

deep penetration, excellent 
maneuverability—with he’ 
weight and low cost. They 1 

save time and money 1 op- 
eration aud maintenance- 
They'll help || you show a 
profit on 2 


other equip-| ji 


IBRO-PLUS 


8 PRODUCTS, INC. 


54-11 Queens Blvd., Woodside, L. I. 


7] 


long stretch head band attached which is 
easily adjusted. Fendell Company is the 
manufacturer. 
654 
OTC kit converts International 
sets to hydraulic power 
This set with the Owatonna Tool Co.’s 


17%4-ton Power-Twin hydraulic ram 
contains the minimum assortment of 


pullers, adaptors and attachments essen- 
tial to service International Farm Trac- 
tors. Takes the hard work out of pulling 


and installing operations involving 


Lighter Weight SAWING POWER 


Does More Work 


Faster... 


Electric CHAIN SAW 


Work faster clearing timber for 
the job or sawing beams and 
heavy supports on the job. Model 
11E18 Electric Chain Saw weighs 
only 19 Ibs. . . . great for scaf- 
fold and ladder work. Handles 
lumber and trees up to 18” thick 
in one cut, up to 36” in two. Cuts 
hard, soft, wet or frozen wood. 
AC-DC 115-volt, 11 amp.; 230 
volt, 5.5 amp. motor. 


More power to the pound 
. . . less pounds to handle. 


West Coast: 5316 Santa Fe Ave., Los Angeles 58, Calif. 


MODEL 11E18 


MODEL 12A 


“Chain Saw 
Anywhere 


Model 12A ‘tone man"’ gasoline-powered 
Chain Saw. Full 360° indexing swivel. Cut- 
ting capacities: 18 to 42 inches. 


Save money on better finished concrete. 
Pneumatic, electric, or gasoline engine 
models, 


7783—14th Ave., South, Seattle 8, Wash. 


\ pas concrete / 


Ky 


o 
TOOL COMPANY 


7706 S. Chicago Avenue 
Chicago 19, Illinois 


Clip and mai 


A7173-% 


gears, bearings, sleeves, pulleys, sha 
sprockets, bearing outer races, bushi 
etc. The power-twin with center | 
construction, eliminates torque, bro 
tools and parts and does the job 7 
faster than screw-operated pullers. 


655 
New series of 73-hp. 
power units announced 


This new series of 199 power wu 
joins the stationary power unit line 
The Oliver Corp. The engines are av 
able for gasoline and diesel fuels | 
engineering development is now be 
completed for LP gas. The 6-cylin 
engine features overhead valves, 
placeable cylinder liner, etc. The eng 
has a 4-in. bore and a 4-in. stroke, v 
a displacement of 302 cu. in. Maxim 
continuous duty rpm. is 1,800, with int 
mittent duty at 2,000 rpm., and a g 
erned speed range from 1,200 to 2, 
tpm., with close governor regulati 
Interchangeability of parts and mot 
ing dimensions between diesel and « 
bureted models are prominent featu 
in this line. 


656 
“Wafer” motor ideal where 
flat design is needed 


Here is a different motor well sui 
to applications requiring a totally 
closed, air cooled unit with a flat desi 
It is available in ratings from 1/2 


through 5 hp., and in speeds from 45( 
3,600 rpm.—single or polyphase. 
ventilating and air moving installati 
where the motor itself is to be moun 
within the piping or vent, the unit 
valuable. The unique frame design p 
mits mounting (1) by means of “ea: 
(2) drilled and tapped holes in endbe 
or (3) by any other special requirem 
of the user. It can be mounted in < 
position with the shaft up or downaR 
land Electric Co. is the manufacture 
this “Wafer” motor which is availa 
in a wide number of frame sizes. 


657 
New type of concrete mixer 
in 2- and 3-cu. yd. sizes 


The Econ-O-Mixer mixes in a sg 
tionary drum by means of a paten 
paddle that wipes the drum clean, au 
matically, at the end of each mix. L 
than ten minutes are required fora co 
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ste mix, either in transit or on the job. 
lis unit is designed primarily for small 
isinesses. The mixer weighs only 3,000 
, and is easily installed on any two- 
n chassis. It stands 7 ft., 6 in. high; 
agth of drum, 6 ft.; diameter, 4 ft. in 
e 2-cu. yd. model; and in the 3-cu. yd. 
odel, overall height is 8 ft.,6 in.; drum, 
ft. long, 5 ft. in diameter. Eight-foot 
ivel chute swings at right angles to 
her side. McCoy Econ-O-Mixer Corp. 
the manufacturer. 


- 


658 
djustable clip aids 
elded-steel construction 
This new clip, known as K3A, facili- 


tes the erection of welded-steel, mul- 
yle-story building construction. Col- 


nn variations from a true straight con- 
tion, caused by tolerances which are 
rmitted in mill-rolled columns, make 
is a handy feature for erectors of 
ructural steel secured by welding. The 
w adjustable clip provides easy adjust- 
ent in structural steel assembly for the 
st time. J. H. Williams & Co. is the 
anufacturer. 


659 


agnesium cement makes 
rable flooring 


Magna-Crete is the name given this 
mbination of magnesium chloride and 
agnesium oxide with certain fillers and 
ie aggregates. It is a cement that sets 
thin a few hours and forms a hard, 
nse durable mass with excellent char- 
teristics as a flooring material. The 
eparation is marketed in dry form to 
mixed on the job to a mortar consis- 
ney, then spread, leveled and finished 
troweling. Magna-Crete offers good 
nding qualities, resistance to oils and 
eases, granite hard surface, high struc- 
ral strength and low maintenance cost. 
ash-Stone Co., Inc., is the manufac- 
rer. 


660 


wring gives easy truck 
ding and control 


The Load-Booster, for heavy highway 
uling, now has a new feature called 
»rq-Leaf spring suspension, which can 
ke motors without torque limitation, 
oviding the gross load at the ground 
es not exceed 17,000 Ib. per bogie axle. 
consists of 9 plates, 3%4 in. wide by % 
_ thick. A new flat plate spring clamp 
th multiple wedge block adjustment 
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and tight, double-wrapped spring eyes, 
enables these heavy duty walking-beam 
springs to give unusual soft-riding 
qualities ... and help a truck hug the 
road on turns, without “dancing off the 
road.” Detroit Automotive Products 
Corp. is the manufacturer. 


661 
Plasticized synthetic rubber 
protection for airfields 


Air strips which take a beating from 
the spillage of jet fuels, etc., can now be 
protected by this plasticized synthetic 
rubber and tar blend developed by 
Naugatuck Chemical Division of U. S. 
Rubber Co. “Surfa-Aero-Sealz” is the 
name given the new coating. 


662 
Lightweight electrode holder 
is convenient tool 
Featuring a lightweight, high copper 
alloy for maximum conductivity and 
plenty of room for the operator’s hand, 


the new Twecotong electrode holder is 
now available from Tweco Products Co. 
The body and tip ends of the holder are 
insulated with Tweco’s patented “Super- 


How to keep limited headroom 


Why let limited headroom cut into 
your drainage profits. You can solve 
the problem quickly and economically 
with Armco PIPpE-ARCH. 

The strong, lightweight sections 
are easy to haul and handle. Founda- 
tion preparation is easier and you 
have no formwork to build. Long 
lengths and simple coupling bands 
cut assembly time. Inexperienced 
crews can install dependable P1pr- 
ARCH structures without special tools 
ot heavy equipment. Job costs are low. 


from pinching your profit 


There is a type of Armco Pipz- 
ARCH for every drainage service con- 
dition. ASBESTOS-BONDED Pi1pE-ARCH 
provides utmost resistance to severe 
corrosion, PAVED-INVERT PIPE-ARCH 
resists erosion and MULTI-PLATE 
Pipz-ARCH extends the advantages of 
Standard Pipz-ARCH to larger struc- 
tures. 

The next time limited headroom 
complicates your drainage job, try 
profit-saving Armco PiPE-ARCH. 
Meanwhile, write for complete data. 


ARMCO DRAINAGE & METAL PRODUCTS, INC. 
CALCO * NORTH PACIFIC * HARDESTY DIVISIONS 


Berkeley * Los Angeles * Seattle * Spokane 
Portland * Salt Lake City * Denver 


Conn? 


ARMCO DRAINAGE STRUCTURES V7 


Mel” insulators. Tip end insulators are 
interchangeable. The holder will handle 
from //32-in. through 1/16-in. elec- 
trodes. The welding cable may be sold- 
ered or clamped mechanically to the 
body of the holder. Only 9% in. long, 
the new holder is helpful in hard-to-get- 
at jobs. 
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Support for paint brushes 
and a stirrer as well 


This handy gadget is a combination 
paint brush support, clamp and stirrer 
which should act as a third hand for 
painters. The brush support is a slotted 
stirring stick 14 in. long, equipped with 
a sliding clamp (see illustration). The 


clamp has a spring action and will grip 
a brush handle of any size. The rear clip 
is designed to attach the brush support 
to the edge of the paint can, pail, over- 
alls, etc. The clamp can be moved up or 
down on the stick to accommodate any 
size brush, paint can or pail. The unit 
retails for $.25 with extra clamps priced 
at $.10 each. Progressive Enterprises is 
the manufacturer of the unit. 


664 
Line of surveying instruments for 
use by contractors 


Four instruments make up the new 
“N” line for the use of contractors and 
builders. The moderately priced set in- 
cludes: a convertible transit-level, heavy 
duty 12-in. Dumpy level, service transit- 
level (farm level) and a hand level. The 
design of the line is simplified to com- 
bine rugged construction, ease of use in 
the field at moderate cost, with the de- 
gree of precision required by builders’ 
and contractors’ applications. The new 
instruments are constructed of brass and 
bronze. C. L. Berger & Sons, Inc., is the 
manufacturer. 


665 
Lubricant developed with great 
heat resistance, synthetic base 


Sotol retains its lubricative power and 
will not melt and run away even at a 
temperature of 1,000 deg. F. or more, and 
it is, conversely, capable of remaining 
effective at zero temperatures. It resists 
washing away by water and forestalls 
corrosion of surfaces to which it is ap- 


SA WEaio 3 


Whit 


e Agohale Plants 
For Moderate Paving 


Complete stationary hot plants, on 1 steel frame, 
easily moveable, at reasonable prices. 

Excellent for medium size city paving. Successful 
for contractors on all street and highway mainte- 
nance; for driveways, sidewalks, industrial plants. 
Supplied with oil fired rotary dryer, batch mixer, 
bitumen heater, vibrating screen, divided hot bin, 
dust collector, volumetric measure or weigh scales; 


plied. The qualities of the new lubric: 
which make it so highly resistant to 1 
elements are attributed to the use o 
new synthetic base, principally of ear 
This is a product of Southwestern ] 
troleum Co. 


666 
An improved line of bolt 
cutters is introduced 
Interstate Drop Forge Co., wh 
acquired the tool line of the Heh 
Mfg. Co., is bringing the line out ag 
with heat-treated, drop-forged hand 


plates and jaws. The results achieved 
using drop forgings, in place of castir 
include a greater strength and rigic 
and a considerable reduction in ove 
weight. Full-forging means that s 


am wa PIONEERS 


are LEADERS 


For nearly twenty years the 


makers of Winslow Filters have 
been pioneering the idea of 
giving engines and machinery better 
protection by keeping ALL your oil 
clean through the use of Full-Flow 
filtration. Along with pioneering the prin- 
ciple, these men have also held original 
patents on the successful application 


of that principle. You will profit by 


air controls; engine or electric power. 

Sizes: L-12, 12-15 tons per hour. Will pave 25’ 
street, 2” thick, one 300’ block per day. 
L-25, 25-30 tons per hour. Will cover 20’ 
road, 1” thick, at -mile per day. 

Also portable repair plants, 4 and 8 tons per hour. 


depending on the leadership that is 
enjoyed only by such pioneers. 


Write for catalog and name of nearest dealer 


Elkhart 24 WIAATE] MLS Coc — intiona 


Winslow Engineering Company 
4069 Hollis St., Oakland 8, Calif. 
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tes cannot twist. The patented gear 
neiple of achieving leverage is re- 
msible for extreme simplicity in de- 
n. Complicated toggle mechanisms 
avoided. 

667 


ecialized lubricant is 
ned at heavy duty field 


)-A Lithium is said to combine the 
vantages of positive water resistance 
h an extremely high melting point— 
viding tenacity to metal under the 
ttest operating conditions. The new 
‘:paration is equally effective in sum- 
rt or winter in meeting the require- 
nts of all pressure fittings and bear- 
‘s. Tests prove that D-A Lithium will 
t harden in bearings or separate in 
rage. The preparation comes in 400-lb. 
1 100-Ib. drums and 35-lb. pails. D-A 
bricant Co., Inc., is the manufacturer. 


668 


rallel compass is a 
Iti-purpose instrument 


“he construction of this new draw- 
‘instrument gives a parallel opening 
the lower legs of the compass to what- 
sr degree the compass legs are opened, 
-hout being forced to curve the knees 
the compass. The implement com- 
ies all the advantages of a straight 
Npass, giant bow and beam compass 


ipable of drawing circles up to 26 in.). 
n and pencil parts always stand in 
st position to drawing paper, i.e., 90 
., working with or without self-con- 
ned lengthening bars. Symmetrical 
unks and balance of weight provide 
y\dern design. A screw on the head of 
> compass locks the instrument in any 
sition so that circles of the same di- 
eter can be drawn many times with- 
t deviation. A. Partrick Co. is the 
nufacturer. 

669 
tu. ft. plaster and mortar 
xer with new seal 


Phe “Model 80,” announced by Mul- 
' Machinery Co., Inc., has several 
ominent features, but the Everlasting 
aft Seal is the foremost. It replaces 
= conventional stuffing boxes and 
ckings, and reduces friction loss and 
ar on the paddle shaft. The seal is 
aranteed against replacement during 
: entire life of the mixer. Power is op- 
mal with 4.5-hp., or 7.7-hp. Briggs and 
ratton air-cooled engines or 3-hp. 
tric motor. Three sizes of wheels are 
0 offered, 4.00 x 12—20-in. OD; 5.50 
i6—27-in. OD; or 4.00 x 8—16-in. OD 
len used inside to clear a 30-in. door. 
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MOULD BOARD RIPPERS 
for DOZERS and SCRAPERS 


TRADE MARK 


Removable DOZER RIPPERS :. rip and doze at the same timel Rake, brush or 
rip through concrete, hardpan, blacktop, red rock or other hard surfaces. Easily and quickly attached. 
12 models for all equipment. 


MOTOR 
HENSLEY REPAIR PARTS GRADER 
for Caterpillar Tractors PARTS 


1. 
5F-9872-H D-8 
Water Pump 
Impeller 
(Brass). 


2. 
5F-9873-H D-8 
Water Pump 
Shaft. 


1. 101-H (5B-946) 

Scarifier Point. 

2. 102-H (5B-947) 

4, 4F-6908-H Hensley Type Scarifier Shank 3’. 

End Bit for D-7 and D-8 3. 1D-3537-H 

Caterpillar Angle Dozer. Wedge Pin for 
weecanen Scarifier Block. 


4. 3F-2819-H Overlay End Bit for No. 12 
Grader. 


5. 3F-2820-H Overlay End Bit for No. 12 
Grader. 4 
Write or Phone 


HENSLEY 
EQUIPMENT CO. 


878 Joaquin Ave., San Leandro, Calif. 
3019 W. Valley Bivd., Alhambra, Calif. 


3. 4F-6907-H Hensley Type 
End Bit for D-7 and D-8 
Caterpillar Angle Dozer. 


6. 4F-6889-H Hensley Type 
End Bit for D-7 and D-8 
Coterpillar Straight Dozer. 


5. 4F-6890-H Hensley Type 
End Bit for D-7 and D-8 
Caterpillar Straight Dozer. 


Authorized Distributors 


FRESNO: Harrison Motor Parts © SACRA- 
MENTO: Eldon L. Wible, Hillcrest 6-7906 * 
REDDING: Lowry Equipment Co., Inc. * PORT- 
LAND: H. S. Wood Co. ©* SEATTLE: Albin 
Manufacturing Co. * SALT LAKE CITY: Flinco, 
Inc. * SILVER CITY, N. M.: S & R Supply Co. 
Also available through Caterpillar and Le- 
Tourneau dealers. 


7. D-8 Rollers com- 
plete — Double or 
single. 
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iN EWS of 


DISTRIBUTORS AND 
FACTORY BRANCHES 


Pioneer Eng. Works names 
Lerner to Western post 


Earl A. Lerner is now Western mines 
representative for Pioneer Engineering 
Works in the Southwestern states. 
Lerner was previously in charge of sales 
and engineering in Southern California 
for Amsco. 


Salt Lake firm’s new salesman 


Farrell Fairbanks is a new addition to 
the sales staff of Rasmussen Equipment 
and Supply Co., Salt Lake City. 


New account for Republic Supply 


Republic Supply Co. of Calif. is the 
sole statewide distributor for the entire 
L. S. Starrett Co. line. The line includes 
machinists tools, metal-cutting saw 
blades, etc. Three Starrett factory repre- 
sentatives will work with Republic’s 16 
branch stores in bringing the complete 
line to the state. 


McCoy Co.’s v. p. 


McCoy Company, Caterpillar distrib- 
utor for Colorado, announces the elec- 
tion of Jack Fincham to the position of 
vice president in charge of sales. Fin- 


cham, who has been with McCoy for five 
years, was previously Interstate Tractor 
Co. of Seattle, Wash. George Goodwin 
will have new duties as manager of 
branches for McCoy. He also will con- 
tinue with his position of field service 
manager. 


Supplies for Chief Joe 


Intermountain Equipment Co., Spo- 
kane, Wash., is opening a supply ware- 
house in Bridgeport, Wash., to serve the 
Chief Joseph Builders and Columbia 
River Constructors, joint-venture con- 
tractors for work on Chief Joseph Dam. 
Wayne Lybecker, formerly with Pacific 
Bridge Co., will head the warehouse. 


Cox Co., Seattle, adds line 

A. H. Cox & Co., Seattle, Wash., an- 
nounces that it is distributor in the Se- 
attle area for American Hoist & Der- 
rick Co.’s line. 


Cleco distributors 


The Cleco Division of the Reed Roller 
Bit Co. announces the appointment of 
Charles H. Harden & Co., Inc., 2221 
Fourth Ave. S., Seattle, Wash.; High- 


Cummins Diesel Special scheduled to 


race at Indianapolis Speedway 


FOR THE FOURTH TIME the Cum- 
mins Engine Company has transformed 
standard diesel truck engines for engi- 
neering tests in the Indianapolis Speed- 
way races. The Memorial Day 500-mi. 
classic is recognized as an outdoor lab- 
oratory where engine developments can 
be tested under punishing conditions 
and the close scrutiny of both experts 
and the public. 

To announce the racer in the West, 
Watson & Meehan, San Francisco Cum- 
mins distributor, staged a testimonial 


Don Cummins, v. p., standing, left, chats 
with driver, Fred Agabashian. The “Spe- 
cial”’ qualified at record speed during time 


trials at Indianapolis Speedway. 


dinner for Freddi Agabashian, pilot of 
the Cummins Diesel Special. At the din- 
ner Don J. Cummins, vice president- 
engineering, of the engine firm described 
the vehicle as having an experimental 
horizontal six-cylinder engine with a 
piston displacement of 401 cu. in., 44%-in. 
bore, and 5-in. stroke. It will turn at 
more than 4,000 rpm. and produce more 
than 350 hp. Cylinder block and head 
are aluminum with other engine casting 
magnesium, making its 700 to 750 Ib. ex- 
tremely light for a diesel. 

The racer is very low slung with a 
ground clearance of only 4 in. Having a 
wheelbase of 104 in., the vehicle is so 
constructed that if the windshield and 
headrest were removed it could run up- 
side down on its own wheels. Standard 
Mobiloil diesel fuel—the same as used 
for standard engines—is used in the 
racer. Fuel consumption is around 8 
mpg. at speeds of over 125 mph. 

At the testimonial dinner, presided 
over by R. P. Meehan, it was pointed out 
that by entering the Indianapolis race 
the engineers can ask the impossible of 
the engine and test many ideas in diesel 
they are pioneering. One of these is the 
use of a turbine driven supercharger 
that utilizes the exhaust gases. 


way Equipment & Supply Co., 21st a 
N Streets, Lincoln, Nebraska, and Lo: 
Beach Welders’ Supply Co., Lo; 
Beach, Calif., as distributors for Cle 
products in their respective areas. 


Rocky Mountain Mach. Co. is 
LeTourneau distributor 


Rocky Mountain Machinery Co. w 
act as distributor for R. G. LeTournez 
Inc., in the entire state of Utah, thr 


counties in Wyoming, and 13 count 
in Idaho. The new distributorship 
taken over the J. K. Wheeler Machine 
Co.’s building and operations at 1485 § 


View of Le Tourneau distributor’s he; 
quarters in Salt Lake City. President a 
vice president of firm are pictured bel« 


Knudsen 


Second West St., Salt Lake City. Pre 
dent of the new firm is L. W. Gu 
Leland Knudsen is vice president a 
Reg Grane is parts manager. 


Ashley to manage dealer sales 
for Masonite Corp. in West 


Harry D. Ashley, formerly dea 
salesman in Masonite Corp.’s San Fré 
cisco, Calif., territory, will now be mz 
ager of dealer sales in the Western Di 
sion. Ashley succeeds C. H. Smith. 


Hibbard 


Ashley 


Hardfacing Sales & Eng. Co. 
open Salt Lake branch 


Hardfacing Sales & Engineering C 
Los Angeles and Oakland, Calif., < 
nounce the opening of a new bran 
warehouse and sales office at 458 | 
Main St., Salt Lake City, Utah. Willi: 
Hibbard has been transferred from t 
Los Angeles office as manager. The t 
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ories of Utah and Nevada will be 
‘ved from the\new branch office. 


ulger adds salesman 


Peter B. Petrie joins the sales force of 
ulger Equipment Co., Salt Lake City, 
ah. Petrie, a graduate engineer from 
lorado School of Mines, was formerly 
iployed by the Utah State Road Com- 
ssion. 


Petrie Sankey 


at” Western engine sales rep. 


Glen F. Sankey becomes engine sales 
presentative for Caterpillar Tractor 
.’s Western sales division, with head- 
arters at Spokane, Wash. Sankey will 
rk with Caterpillar distributors 
roughout the Inland Empire. 


EMCO’s new plant to be 

ady July 1 

Completion of a new building at 2300 
Main, Salt Lake City, to be occupied 
Western Machinery Co., is scheduled 
r July 1. Over 23,000 sq. ft. of covered 


area, including 5,000 sq. ft. for offices, 
display room and parts department, will 
be contained in the new structure. 


Tubesales Northern Calif. agent 


Elvin A. Svendsen is now northern 
California agent for Tubesales, one of 
the country’s largest distributors of steel 
tubing. Svendsen and his organization 
will headquarter at 268 Market St., San 
Francisco. 


Byron Jackson names new branch 
manager in Los Angeles 


E. L. Lindsey is the newly appointed 
Los Angeles, Calif., branch manager for 
the pump division of Byron Jackson Co. 


Whelan gets Riddell appointment 


Joseph D. Whelan is the new district 
sales representative for the W. A. Rid- 
dell Corp., Bucyrus, Ohio, in the West- 
ern U. S. and British Columbia. Whelan 
will headquarter in California and cover 
distributors in Washington, Oregon, 
Idaho, Utah, Nevada, California, Ari- 
zona and B. C. 


ce amma ener od 


Joseph D. Whelan 
comes West for W. A. 
Riddell Corp. (See 
item above.) 


STREET 
SWEEPER 
BROOMS 
REFILLED 


PROMPT. 
EFFICIENT SERVICE 


Contact Your 
Regular Equipment Dealer 


PACIFIC COAST 
BRUSH CO. ~ 


1507 Santa Fe Ave. 
Los Angeles 21, California 


-LIGHTING- 


for maximum efficiency 
... af minimum cost 


Cc HA M P 1o RS Incandescent and Flu- 


orescent Lamps have the uniform quality of illumina- 
tion and lasting dependability in service that come 


THE SCRAP: 


Send for this new booklet 
—it tells how you can help 


only from years of specialization in the manu- 
facture of lamps for industry. They cost less 
than any other lamps of equal quality... 
give maximum light for every cent of current 
consumed. LIBERAL DISCOUNTS on quantity 
purchases. 


for better lighting — it’s PANAMA 


We represent leading lines of fluorescent and incandescent fixtures 
to meet every requirement in industry and commerce. Get in 
touch with us for data on: 


@ SUPREME FLUORESCENT FIXTURES 
@ GERINGER HOME LIGHTING @ LINCOLN MODERNE FIXTURES 
@ M. BLACK “‘CASTLINE” FLOODLIGHT ASSEMBLIES 
@ AMPLEX SWIVELITES @ MARVEL FLUORESCENT STARTERS 


PANAMA LAMP & COMMERCIAL CO., INC. 


for better lighting — it's PANAMA 


326 So. San Pedro St. 815 Howard St. 568 Ist Ave. So. 
Los Angeles 13 San Francisco 3 Seattle 4 


Phone: Mich, 0318 Phone: DO. 2-1130 Phone: MUtual’ 2554 
BRANCHES & DISTRIBUTORS IN KEY WESTERN CITIES 
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out in the emergency facing the nation. 


Many thousands of manufacturing plants now face 
serious shortages of steel and products made of steel. 

Unless the steel mills and foundries get more scrap 
iron and steel, it will be impossible to meet current de- 
mands for both military and civilian production. 

You have the needed scrap—in the 
form of “idle” iron and steel: obsolete 
machinery, no-longer-usable jigs and 
fixtures, chain, gears, pulleys, pipe, etc. 

Set up a Scrap Salvage Program in 
your plant* and help keep the steel 
coming! Non-ferrous scrap is needed, 
too! 


*For copy of "how-to-do-it” booklet, ad- 
dress Advertising Council, 25 W. 45 St, 
New York 19, N. Y. 


WESTERN CONSTRUCTION 


609 Mission Street, San Francisco 5, California 


Space is sold as advertisers’ inches. 
All advertisements in this section are 
Y, in. short of contracted space to 
allow for borders and composition. 


CLASSIFIED SECTION 


Rates are $8.50 a column inch. Coy 
should be sent in by the 20th of pr 
ceding month if proofs are require 
by the 23rd if no proofs are require 


GOOD EQUIPMENT 


1—Used Insley 3 yard Shovel or Hoe 
$4650.00 
1—Used Insley /2 yard Shovel or Hoe 


1—New Insley '/2 yard Hoe or Shovel. 

1—New Insley 34 yard Shovel. 

1—New American 34 yard Diesel Shovel. 

1—Used Marion 34 yard Diesel Shovel, 
1800 hours. 

1—New Butler 2 yard Aggregate and 
Cement Batcher. 

1—Used Butler 2 yard Batcher. 

1—New Worthington 315' Gas Portable 
Compressor. 


ALL IN STOCK 


STAR MACHINERY 
COMPANY 


Seattle - - - Spokane 


STEEL 


seer PILING 


, LARGEST RENTAL STOCKS IN U.S. 


The exact lengths and sections of Steel Sheet 
Piling to meet all needs—shipped ‘‘FASTER 
From FOSTER.”’ RENT: Corrugated Steel 
Piling, Pile Hammers & Extractors. 


° RAILS * PIPE * WIRE ROPE 


Pittsburgh 30, Pa. New York 7, N. Y. 
Chicago 4, Illinois Houston 2, Texas 


MANUFACTURERS 


Trailmobile president 


William A. Burns, Jr., is the new presi- 
dent of Trailmobile, Inc., a subsidiary of 
Pullman Incorporated. Burns has been 
vice president and general sales manager 
since 1950, 


McDonald beats fire 


Three weeks after a $1,000,000 fire de- 
molished B. F. McDonald Co.’s Los An- 
geles, Calif., plant, the firm was back on 
a 100% production basis. The rapid re- 
covery was accomplished by using the 
facilities of two special stand-by plants 
and undamaged office. The firm manu- 
factures safety clothing and _ safety 
equipment. 

Asbestos-cement firm plans 
Santa Clara factory 


Keasbey & Mattison Co., Ambler, Pa., 
will build its 10th factory at Santa Clara, 
Calif., on a 26-ac. site opposite Owens- 
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AN AUCTION 


CONSTRUCTION EQUIPMENT 


Monday, June 23 at 11 A.M., Farson, Wyoming, (250 miles SW of Casper), 
9—D8 Tractors, IH-8R and 6 2U's, 5 dozers; 2 TD18's dozers; 4 DW-10's and 
Scrapers; 4 Euclid 5FD End dump trucks; Euclid 12 yd. bottom dump, GMC 
Motor; Euclid loader 5BU, Cat. motor, good belt; 4 Garwood scrapers, 15, 
and 25 yd.; 2 Terra-Cobras w/Wooldridge scrapers 15 yd. and Dixon 18-20 
yd. bottom dumps; Northwest 4£25 shovel-drag.; Cat. #12 and AC #+AD 
patrols, scarifiers and cabs; '50 IHC West Coast Tractor Cummins 600 Diesel, 
winch; Talbert 1 yr. old 30,000 Ib. lowboy; 4 sheepsfoot; wobbily wheel; trucks 
and many other pieces large and small. Write, wire auctioneers for full sale 
bill. Equipment is clear and all in A-1 shape throughout. Positively-Sells-To- 


Highest-Bidders! 


FORGEY CONSTRUCTION CO., Owner. 


FORKE BROTHERS 
Che Flactisveer S 


321 Sharp Bldg. Lincoln, Nebraska Phone 2-7045 


— EQUIPMENT AUCTION LEADERSHIP SINCE 1921 — 


e 28' 2” clear width between trusses 
¢ Excellent condition, complete 


1767 Conejo Avenue 


FOUR 101.5-FT. STEEL PONY TRUSS SPANS 
¢ H20-516-44 capacity at 18,000 psi. 


e Meets State and Federal standards 
e Match-marked, dismantled, loaded on cars 
¢ Available September 1952 


BAILEY BRIDGE EQUIPMENT CO. 


C. F. HAMLIN, Civil Engineer 


San Luis Obispo, Calif. 


Corning Fiberglas. First unit to be 700 x 
110 ft., and costing $2,750,000, will be 
completed but not ready for operation 
by March 1953. The first scheduled pro- 
duction will be asbestos cement pressure 
pipe, 4 to 16 in. in diameter, for water, 
sewage and oil field drainage. 


U. S. Steel appointments 


J. C. McPherson is assistant vic 
president and manager of sales for th 
San Francisco, Calif., district of U. 
Steel Co.’s Consolidated Western Divi 
sion, Other appointments include: Ken 
neth Lieber, now assistant vice presiden 


OREGON SCOOPS UP RECORD NUMBER OF SCOOPMOBILES 


THE LARGEST single shipment of Scoopmobiles ever made by Mixermobile Mam 
facturers, Portland, Ore., is shown below. The seventeen Model C Scoopmobile fron‘ 
end loaders were delivered to the State of Oregon for use by the State Highwa 
Department. The State of Oregon now operates 122 Scoopmobiles. The briliar 
orange machines are familiar sights on the highways in the State since they play 
big part in highway maintenance all through the year. 


MIXERMOBILE MANUFACTURERS | 
Pew ee a ey ey eee 
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FOR SALE 


Good Used 

Equipment 

IMMEDIATE DELIVERY 
Bucyrus-Monighan 9W Dragline, 


12-14 C.Y. Capacity. 


Bucyrus-Monighan 5W Dragline, 
5-6 C.Y. Capacity. 


UC-55 Link-Belt Speeder Shovel- 
Dragline Combination. 


Koehring 801 Dragline - Shovel 
Combination, 2 C.Y. Capacity. 


Northwest 80 Shovel, 2!/ C.Y. 
Trucks, Wagon Drills, Compres- 
sors. 
For information, wire, 
write, phone or visit . . . 


WESTERN 


Equipment Co. 


4009 Fairview 
Phone 366 


Boise Idaho 


id manager of pipeline sales for all dis- 
icts of the division; J. G. Thompson 
; assistant vice president and manager 
t sales for Los Angeles, Calif., district, 
id John H. Long as assistant vice 
resident and manager of sales for the 
exas district. 


Jorthington changes name 
t N. J. plant 


What has been known as the Dun- 
len, N. J., plant of Worthington Cor- 
oration has been redesignated as the 
lainfield Works, according to F. J. 
/helan, sales vice president. Reason for 
1e change is that the location of the 
lant is more nearly in Plainfield. 


ermanente Cement opens 
lant in Alaska 


Permanente Cement Co. announces 
lat it will open a bulk delivery plant on 
odiak Island, Alaska, to afford a 
reater supply of cement for defense and 
vilian construction in that area. The 
ew plant, with a 7,000-barrel capacity, 
ill be the firm’s third in Alaska, aug- 
enting a 30,000-barrel distribution 
lant at Anchorage and a 2,000-barrel 
auxiliary bulk delivery plant at Fair- 
anks—the northernmost such facility in 
1e territory. 


Jorthington changes its handle 


Worthington Pump and Machinery 
orp. announces the changing of the 
rm’s name to Worthington Corp. The 
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CLASSIFIED SECTION 


PIPE 


NEW, standard black steam or water pipe, 
T & C, PE, 3”, 8”, 10”, 12”; surplus from 
construction job. 


Michigan-California Lumber Company 
Camino, California 


For Sale 
SAND & GRAVEL BUSINESS 
Includes a crushing plant and 1500 Ib. hot plant 
R. J. Miles 


P. O. Box 458 Colfax, California 


SOLD * RENTED ° REPAIRED 


Transits e Levels 
Steel Tapes « Compasses 


PORTLAND INSTRUMENT CO. 
334 S.W. 5th nr. Stark, 
PORTLAND 4, ORE., AT 3598 


$TOP4ciWATER 


WITH FORMULA NO. 640. A clear liquid which penetrates 1” 
or more into concrete, brick, stucco, ete., seals—holds 1250 


Ibs. per sq. ft. hydrostatic pressure. Cuts costs: Applies quickly 
—ano mixing—no cleanup—no furriag—ano membranes. Write for 
technica] data—free sample. Haynes Products Co., Omaha, Neb. 


CONSTRUCTION MANAGEMENT 


Superintendents and Project Managers 
Training Course 
All instruction by mail. Send today for 
sample lesson and complete details. 
GEO. E, DEATHERAGE & SON 
5 E. Preston Street Baltimore 2, Maryland 


step was taken because the company 
manufactures more than pumps, and the 
stockholders voted to shorten the name 
to avoid any confusion which might re- 
sult from the mention of pump in the 
corporate title. 


Buda ups Baseheart 


J. C. Baseheart is the newly appointed 
general sales manager of the engine 
division of The Buda Company. He will 
be responsible for all wholesale and re- 
tail sales of Buda engines and gen- 
erators. 


Baseheart Romine 


Wellman Co. promotes Romine 


George L. Romine becomes sales man- 
ager of the Original Equipment Depart- 
ment of The S. K. Wellman Co., Cleve- 
land, O. Romine has been with the firm 
since 1942, holding key sales posts in 
Washington, D. C., Detroit, Mich., and 
Cleveland. 


HELP WANTED 


COST ENGINEER 


Unusual opportunity for Cost Engineer on 
major plant project in California. Requires 
cost and construction experience, but prin- 
cipal qualifications are intelligence, interest 
and ambition. Functions include unit cost 
analysis, special cost reports and cost fore- 
casts. A responsible position and one offer- 
ing opportunity for advancement in an ex- 
panding, progressive organization. 

Write giving complete qualifications, ref- 
erences and salary requirements. Your re- 
ply will be held confidential. 


BECHTEL CORPORATION 


220 Bush Street 
San Francisco, California 


DRAFTSMEN 


Experienced 
IN STRUCTURAL DETAILING 
AND CHECKING 
BETHLEHEM 
PACIFIC COAST 
STEEL CORP. 


South San Francisco 


Twin Disc Clutch Co. names 
asst. general manager 


Donald E. Beaton is now assistant 
general manager, Hydraulic Division, 
Twin Disc Clutch Co. Beaton’s appoint- 
ment is in line with the current expan- 
sion program at the Rockford, Ill., plant. 
This expansion, together with improve- 
ments and expansions at Racine—plus 
considerable increase in working force 
at both plants—will enable Twin Disc to 
double its production of hydraulic 
torque converters, hydraulic couplings, 
Hydro-Sheave drives, and Hydro-Wynd 
drives. 


Pioneer acquires rights to 
manufacture Jaeger paver 


Jaeger Machine Co.’s Model BP-5 
bituminous paver was acquired by Pio- 
neer Engineering Works, Inc. Through 
this acquisition, Pioneer secured the ex- 
clusive right to manufacture this paver 
under the various patents applicable 
thereto. The equipment will be distrib- 
uted through authorized Pioneer dealers 
in the U. S., Canada, etc. 


Salt Lake’s new firm 


All Purpose Tool Co., Inc., is a newly 
incorporated firm in Salt Lake City for 
the manufacture and sale of a series of 
hand tools for automotive, aircraft, and 
industrial markets. Leonard C. Osborn 
is president and general manager. 


Ellertson gets new post 
with Pioneer Eng. Works 


O. J. Ellertson, vice president of Pio- 
neer Engineering Works, Minneapolis, 
Minn., is now in charge of all manufac- 
turing and procurement operations of 
the company. 
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Yohnston Stainless Welding Rode 


Practical, Down-to-Earth Welding Rods 
Alloys as they are supposed to be 


Corrosion Resistant— 
Clean metal 


Strong— 
Low in cracking 


A. P. JOHNSTON CO. — 
1845 E. 57th St., Los Angeles 58 
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